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Since 2010, the annual number of new HIV infections among children (0-14 years) has 
halved with a 47% reduction in new HIV cases. (Joint United Nations Programme on HIV/AIDS 
- UNAIDS, 2017)  However, in more recent years, it has become difficult to find children in 
need of HIV testing and treatment.  Children lag behind the rest of the population in our ability 
to find and test them before they pass away. (UNICEF, 2018)  Children who are not tested 
through prevention of mother-to-child transmission or early infant diagnosis windows have 
fewer opportunities for testing.  There are approximately 66,000 children in Zambia who are 
living with HIV, only half of whom are on treatment. (UNAIDS, 2019) Over 3,500 children in 
Zambia every year die needlessly from HIV. (UNAIDS, 2019) As Zambia moves closer to HIV 
epidemic control, we face a new challenge of needing to do things differently to go the “last 
mile” to test all children who are HIV positive but undiagnosed.   
This study examined the fundamental question of how HIV testing of undiagnosed HIV-
positive children, ages 6 weeks – 14 years, in Zambia, can be improved by analyzing the key 
barriers and facilitators to more effective pediatric HIV testing or case-finding.  Four central 
themes were identified which shed light on the key issues impacting our ability to reach 
undiagnosed HIV positive children in Zambia.  First, stigma and gender inequality remain 
serious barriers to pediatric HIV case-finding.  Second, there are challenges with traditional 
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facility-based testing services, including who brings the child in for testing and the lack of male 
involvement, that result in missed testing opportunities.  Third, a multi-layered, multimodal 
approach is necessary. Testing strategies should vary by age and reducing the age of consent for 
HIV testing for adolescents would support better case-finding.  Index case testing is an effective 
and cost-efficient HIV testing approach, but it is not a silver bullet.  Country ownership is 
critical.  This work is meant to inform efforts by advocates, policymakers, and program 
implementers to better target pediatric HIV testing so that every child has the chance to live a 
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CHAPTER 1: INTRODUCTION  
 
Why this and why now? 
 
I started working on the United States President’s Emergency Plan for AIDS Relief 
(PEPFAR) when it first started (2003) and have been working with PEPFAR in some form since 
its inception. From 2008-2019, I was based in Zambia, which is among the top five PEPFAR-
funded programs in the world.  Zambia has received more than $3 billion USD since PEPFAR 
began.  For seven years I was the Coordinator of the USG’s PEPFAR program, serving under the 
United States Ambassador to Zambia on the $400 million a year program.  Driven by a desire to 
be closer to programmatic implementation, in 2016, I accepted a new role as the Deputy Country 
Director of the Centers for Disease Control and Prevention (CDC) Zambia country office. 
 One of the glaring gaps in the high-performing HIV/AIDS program in Zambia was our 
(collective “our” that includes the Government of Zambia and implementing partners – not just 
the USG) ability to identify undiagnosed HIV positive children who were not otherwise reached 
through PMTCT or EID programs, which have been very successful.  As we reviewed our 
programmatic data on a regular basis (monthly and then weekly), I became quite intimate with 
the data on HIV testing and treatment of children. It was unmistakable; we were missing 
thousands of children and were not sure what we could do to close the gap. In the last year or so, 
this issue has received even greater attention and Zambia is one of many countries not able to 
close the gap of testing children and putting them on life-saving treatment before they pass away.    
It has been the privilege of my life to work on the PEPFAR program.  As a mother myself 
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and now in a senior policy role in Washington, D.C., advocating for policies and budgets to 
advance the global health agenda, I am committed to helping to end AIDS in children.  
Contributing to ending AIDS in children would be the ultimate capstone of a career working on 




There are approximately 2.1 million children living with HIV globally, and antiretroviral 
treatment coverage for those children is dismally low at 43%.  (Ficht et al., 2018)  Despite 
proven interventions to prevent mother-to-child transmission, thousands of children acquire and 
die from HIV in sub-Saharan Africa every year. Half of the children infected with HIV in utero 
will pass away before their second birthday and eighty percent of them will die before their fifth 
birthday. (“Every Child Deserves a 5th Birthday - EGPAF,” n.d.)   
Since 2010, as a result of unprecedented funding from the United States’ President’s 
Emergency Plan for AIDS Relief (PEPFAR) and other factors, the annual number of new HIV 
infections among children (0-14 years) has declined by 52%  yet it’s becoming increasingly 
more difficult to find and test children who remain undiagnosed. (“Global HIV & AIDS statistics 
— 2020 fact sheet | UNAIDS,” 2020)   Identifying HIV-infected children remains a major 
challenge in lower- and middle-income countries (LMICs). Ninety percent of children living 
with HIV are in sub-Saharan Africa; approximately 59% of all pediatric HIV infections globally 
are in Eastern and Southern Africa. (“Global HIV & AIDS statistics — 2020 fact sheet | 
UNAIDS,” 2020)   One of PEPFAR’s priorities is to address the significant gap in finding HIV 




Innovative technologies and policies paved the way for the expansion of programs to 
prevent mother-to-child transmission (PMTCT) as well as early infant diagnostic (EID) testing. 
Recognizing that PMTCT and EID have become such successful interventions, the challenge 
now is finding the children who slip past that window (usually ages 6 weeks +) and have fewer 
opportunities for testing (approximately 70% of HIV-exposed infants (HEIs) in Zambia are 
tested by 6 weeks but most are tested by 12 months).  Because nearly half of mother-to-child 
HIV transmission occurs after birth and during the breastfeeding period, identifying HIV 
positive women after their first antenatal care visit is critical, especially to account for women 
who seroconvert after their first antenatal visit.    
In Zambia, there are progressive and bold policies around pediatric HIV case-finding, yet 
thousands of children are still infected every year with HIV (5,400 new infections in Zambia in 
2018). Children lag behind the rest of the population in our ability to find and test them before 
they pass away. (UNICEF, 2016) 
All pregnant and breastfeeding women are at an increased risk of acquiring HIV during 
pregnancy and postpartum, and HIV seroconversion during these critical times can result in high 
maternal viral loads. (Thomson et al., 2018)   The rate at which Zambian women deliver in 
facilities has greatly increased over the last several years, however, in 2016, only 56% of rural 
women delivered in a health facility. (Wang et al., 2016) In 2018, the facility delivery rate for 
rural women was 79% (93% in urban settings and 84% overall).   
Provider-initiated testing and counseling at multiple entry points could greatly impact the 
number of pediatric HIV positive patients ages 0-15 who are identified. Children could be tested 
if they are hospitalized for other illnesses (inpatient) or have need to access outpatient services.  
In addition, facilities offer another point of entry for children during immunizations and as they 
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accompany a parent for family planning services. The use of screening tools in facility settings 
could assist in ensuring that testing is targeted to those children who are most at risk of being 
HIV positive. 
Increasing the number of HIV positive children who are found and thus, able to be put 
on life-saving ART, however, also requires approaches to reach children who do not access 
facilities or will not access them before they die. In these cases, it is important to devise 
strategies that will target the most at-risk for HIV children in their communities and homes. 
Furthermore, as PEPFAR-supported programs evolve from a “test and treat for all” model 
(testing everyone at facility level) to a “screen and treat” model (testing those who are at high 
risk using screening tools or HCW judgement), index case testing has proved to be an effective 
way of identifying at-risk children as resources are more effectively targeted where they will 
have the most impact. Index case finding is an HIV testing approach whereby biological children 
and sexual partners of positive index patients are offered HIV testing.  By specifically targeting a 
high-risk population (children who are otherwise healthy and do not access the healthcare 
system), index testing is a pragmatic, high-yield, and efficient approach to identify previously 
undiagnosed HIV-infected children and link them to care before they become symptomatic. 
(Simon et al., 2018)  
Following mother/baby pairs and actively working with them at the community level is a 
component of index case-based strategy to find HIV-exposed infants and children (i.e., a 
strategy for achieving index testing). In a recent study in Malawi, nearly half of HIV-infected 
patients enrolled in treatment services had untested household members, many of whom were 
children and young persons. (Ahmed et al., 2017) The high acceptability rates of HIV testing 
and linkage to ART underscore the feasibility and utility of an active case finding model, using 
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multiple entry-points at the health facility (Penda et al., 2018) and in the community. (Ahmed 
et al., 2013)   
In large and complex global health initiatives such as PEPFAR, the country context is 
an important consideration. A recent Institute of Medicine-supported dialogue, documented 
in the Global Health: Science and Practice journal, recently concluded that context “probably 
makes the most crucial difference between countries in terms of performance.” (Mookherji & 
Meck, 2015)  Unique circumstances in a country context account for a great deal in a 
program’s performance in that country.   
Zambia has been an early adopter of WHO-approved policies and guidelines, often times 
leading the way in Africa in moving to implement innovative policies even before they have 
been officially WHO sanctioned, sometimes before funding to support the new policies has been 
secured, and before internal processes and protocols have been updated. Some examples of this 
include Zambia being one of the first countries in sub-Saharan Africa to: (1) adopt and 
implement Option B+ for PMTCT; (2) adopt new ART regimens (transition from Tenofovir, 
Lamivudine, and Efavirenz (TLE) to Tenofovir, Lamivudine, and Dolutegravir (TLD); (3) 
adopt cutting edge policy of putting pregnant women on TLD, a superior treatment regimen, 
due to potential benefits vs. risks; and (4) adopting index case testing as official national policy 
in 2018.  Zambia’s forward leaning on new and promising policies is one reason why it is being 







The conceptual framework that I used as a theoretical construct to help guide my 
dissertation research is a modified social ecological model (MSEM).  This conceptual 
model (see Figure 1 below) depicts five layers of considerations for pediatric HIV case-
finding – the child, parent, family, community, and structural levels, all which are important 
to consider when delving into pediatric case-finding.  This conceptual model is a 
modification of the more traditional Social Ecological Model; for example, the “individual” 
level of the social ecological conceptual framework has been replaced with “parent/guardian” 
whereas the child is placed at the center. This model recognizes the important role social and 
structural factors can have in the dynamics of pediatric case-finding.  As the child gets older, 
there would theoretically be more responsibility put on the child.  The role of the healthcare 
worker is included in this conceptual model as part of the health system in the structural level 











I also developed a schematic to help frame the issue of pediatric HIV case-finding in 
terms of the target population of this dissertation and the strategies that were described in detail 
in the literature.  The aim of this schematic, Figure 2, is to demonstrate the focus of the pediatric 
case-finding window which this paper seeks to address – children ages 6 weeks and older who 
are not tested and diagnosed for HIV either through PMTCT or EID programs. PMTCT and 
EID programs have been relatively successful to date, but the programs for children ages 6 









Table 1:  Key to Figure 2 
 
PMTCT (Prevention of Mother to 
Child Transmission) 
An opportunity to prevent HIV transmission to an 
unborn baby or breastfeeding baby or child through 
the provision of antiretroviral treatment for the 
mother Index Testing An HIV testing approach whereby biological 
children and sexual partners of positive index 
patients are offered HIV testing. Family testing is 
a family-centered approach that can assist with 
more convenient and wholistic health service 
delivery to families.  
EID (Early Infant Diagnosis) HIV testing for an HIV-exposed baby (up to 18 
months of age) 
Facility level In LMIC settings, this refers to a health clinic, 
center, or hospital. 
PITC (provider-initiated testing 
and counseling) 
Opt-out testing regimen, Testing based on provider 






As a complement to the conceptual model and Figure 2, Figure 3 (below) shows the 
various ways in which HIV infected children can be identified in a facility construct, depending 
on their age, as well as strategies for testing children at risk for HIV infection.  
 




   While many LMICs are close to achieving HIV epidemic control, the fact that so many 
children remain untested and untreated highlights the need for the identification and application 
of more robust pediatric case-finding strategies. While provider-initiated entry points as well as 
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index testing provide many opportunities to find HIV infected children, structural interventions 
are also necessary. Structural interventions include ensuring that there are adequate community 
health workers/lay volunteers to offer HIV testing, ensuring that healthcare workers are well-
trained and appropriately sensitized to offer HIV testing to children. Structural interventions 
also include ensuring that there are enough HIV test kits, and revisiting the age of consent for 
older children. To find every HIV positive child, it is necessary to also ensure that the lag 
between the development of pediatric testing and treatment guidelines and the implementation 
of those guidelines is minimal. (Burrage et al., 2018)  Political will is necessary at a national 
















CHAPTER 2: REVIEW OF THE LITERATURE 
 
 
A systematic literature review was conducted to answer the question: What are the best 
strategies to identify undiagnosed children ages 0-14 living with HIV in sub-Saharan Africa in 
order to link children to life-saving HIV treatment and care? There has been a lot of progress 
made in preventing mother-to-child transmission (PMTCT) but finding undiagnosed children 
once they are no longer in the PMTCT window has proven to be a challenge.   
 
Literature Review Methods 
 
A systematic search was conducted using the following databases: (1) PubMed (NLM); 
 
(2) Embase (Elsevier); and (3) Global Health database (EBSCOHost). These databases were 
selected for their breadth of articles as well as their focus on global public health matters (Global 
Health database). UNAIDS data, both studies published and raw data, while considered grey 
literature, was included given that UNAIDS data on HIV/AIDS is widely recognized in the 
global health field as reliable. The bibliography sections of particularly relevant articles were 
consulted to ensure a comprehensive review. Searches of the above-referenced databases were 






A variety of search terms were used to identify the most relevant articles (see Table 2). 
Minor modifications to search terms were made, depending on the database. Table 2 depicts the 
key concepts and the key words used in the search strategy. Key concepts included pediatric, 
identifying, HIV positive, and sub-Saharan Africa. Derivatives of “strategies” and “new” were 
used to manually screen articles, but through our iterative process, it became clear that adding 





Table 2:  Search Terms for Literature Review 
Concept Key Words used in Search 
Strategy Pediatric Pediatric* or paediatric or child* or 
0-14 or infant or toddler or “under 
five” or adolescen* or pre-teen* or 




Identifying Identif* or case-finding or find* or 
test* or index or VCT or “voluntary 
counseling and testing” or HTS 
“HIV Testing Services” or HTC or 
“HIV testing and counseling” 
 
AND 
HIV positive HIV or HIV/AIDS or “HIV 
positive” or “infected with HIV” 
or “HIV-infected” or AIDS or 
“human immunodeficiency virus” 
or “acquired immune deficiency 
syndrome” or “HIV-exposed” 
 
AND 
Sub-Saharan Africa “Sub-Saharan Africa” or Botswana or 
“Central African Republic” or Congo 
or Ethiopia or Kenya or Lesotho or 
Madagascar or Malawi or Mauritius 
or Mozambique or Namibia or 
Rwanda or “South Africa” or “South 
Sudan” or Sudan or Swaziland or 






The search strategy for this systematic literature review was carefully crafted using 
specific criteria. During the database searching, particular focus was given to identification of 
strategies or successful interventions to identify undiagnosed HIV-infected children. Articles 
published from Jan. 1, 2013 to April 1, 2019 were considered. At the end of 2012, the World 
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Health Organization launched a series of working groups aimed at refining pediatric HIV 
treatment regimens and launched new guidelines for ensuring the scale-up of effective 
interventions for children infected with HIV. (Doherty, Ford, Vitoria, Weiler, & Hirnschall, 
2013)  While the WHO working groups were based on research done prior to January 1, 2013, 
the intention of this literature review was to include more recent articles given the increased 
attention on pediatric HIV case-finding and diversified testing strategies in general since 2013.    
 
Inclusion Criteria 
A variety of studies were included in this review: pre-intervention and post-intervention 
studies, cross-sectional studies, descriptive studies, mixed methods studies, cohort studies and 
observational retrospective case studies (see Table 3). In order for a study to be included, it had to: 
(1) be original research; (2) cover the target population of children from birth – 14 years; (3) 
focus on interventions for testing pediatric patients in sub-Saharan Africa; (4) be focused on HIV 
status and not TB/HIV co-infection; (5) include HIV testing uptake as an outcome; and (6) be 





Table 3:  Types of studies included in systematic review 
Study Type Number Included 
Intervention Study* (will re-review lit to re-
classify) 
3 
Cohort Study 2 
Cross-Sectional Study 3 
Pre-/Post-intervention study 3 
Mixed methods study 1 






A study was not included if it: (1) focused on children’s mortality more generally (i.e., 
focused on other factors of mortality without attribution to cause of death); (2) focused on 
general HIV prevention and/or treatment (vs. pediatric);  (3) focused on PMTCT and EID program 
interventions targeting children from birth to six weeks old; (4) was not based in sub-Saharan 
Africa; (5) was published before Jan. 1, 2013; and (6) was not written in English. 
 
Study Selection 
Articles were identified and assessed for eligibility by a single individual, independently, 
in a standardized manner. Articles from the three selected databases searched were imported 
into F1000Workspace, a reference citation manager. Articles were then exported to Covidence, 
a systematic review software. The Covidence program was utilized to assist with the de- 
duplication efforts and the reviewer manually removed duplicate articles. Titles and abstracts 
were reviewed to ascertain if they met the inclusion and exclusion criteria. The articles that made 
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it through to the final review phase were documented in a data extraction table (see Appendix 1) 
and studied by the reviewer. The findings of that review are presented in the Results section of 
this paper. Study quality was also assessed and is discussed in the Discussion section. 
 
Data Collection Process 
An extraction table (Appendix 1) was developed to categorize studies which met the 
inclusion criteria. The below information was included in the extraction table: 
(1) Article title 
(2) Author(s) 
(3) Publication Year 
(4) Geographic location of study 
(6) Study population (age group) 
(7) Study conclusion 
 
Literature Review Results 
Searching PubMed (NLM), Embase (Elsevier), and the Global Health database 
(EBSCOHost) yielded 690 studies.  Once the studies were identified, 164 duplicates were 
removed during the screening process. This left 526 de-duplicated studies. A manual screen of 
titles and abstracts revealed that 492 studies did not meet eligibility criteria for this review (many 
of these addressed TB or HIV/TB co-infection as the primary disease). At the end of the 
screening, de-duplication, and eligibility screening process, 34 full text articles were assessed 
for eligibility. Eleven of the studies were excluded for reasons shown in Figure 4. Nineteen 
articles were reviewed and included in this systematic review. 
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Various study designs were included in this review: pre-intervention and post-
intervention studies, cross-sectional prospective studies, and descriptive studies. The studies 
included a variety of interventions, primarily at the facility level but also at the community level. 
All interventions included an HIV testing component, either as a stand-alone service or as part 
of a more comprehensive package of HIV care and treatment services. Provider-initiated testing 
and counseling (PITC) and index case testing were the most common form of testing provided 
to children in the studies (n=15; described in greater detail in discussion section). 
The metric for assessment in these studies included the uptake of HIV testing for children 
(the parents agreeing to the testing in each case). Once an HIV positive child was diagnosed, 
linking that child to care and treatment (also known simply as “linkage”) was assessed in all the 
studies. All studies were conducted in sub-Saharan Africa; some analyzed data from several 
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countries, while others focused on one country or a part of one country (e.g., Kenya, Uganda, 
Malawi, Nigeria, and Cameroon). The outcomes from the studies included HIV testing uptake and a 
subset included linkage to care. Some studies included retention data as well. 
 
Literature Review Findings 
The systematic review revealed that there are four general themes vis-à-vis identifying 
undiagnosed HIV positive children and linking them into HIV care and treatment: 
(1) Where and how children access services, especially the critical role of facility-
based healthcare services; 
(2) How HIV testing is offered; 
 
(3) Who assists the child to access services (role of the care-giver); and 
 
(4) Quality and other above-site, policy, or structural issues. 
 
Where and How Children Access Services 
Health facilities offer significant opportunities to identify pediatric HIV patients and 
link them into care and treatment. Generally, identification of at-risk children in this review 
was done in a facility setting with 19 articles linking pediatric HIV case-finding to a facility 
at some point in the clinical care cascade (either as a testing entry point or as a way to access 
patients who refer family members for index testing). For those children not diagnosed in 
infancy, subsequent diagnosis largely depends on HIV testing in health care facilities.  
(Kranzer et al., 2014) 
Several studies identified various facility-based entry points and designed study 
interventions around those entry points.  Within the facility, there are various parts of a 
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hospital where a child could be identified, and each hospital department’s patients has varying 
degrees of HIV positivity. Such facility-level services were provided within nutrition clinics, 
outpatient department or OPD, inpatient department or IPD, PMTCT/EID clinics, 
immunization and family planning clinics, and adult ART and TB clinics.  It is important to 
note that not all health facilities categorize components of a health facility or hospital in the 
same way (and the patient flow is also different, depending on a variety of factors).  A hospital 
in Uganda, for example, classified a pediatric inpatient ward separately from the nutrition unit 
whereas a facility in Cameroon included the nutrition clinic under the pediatric inpatient ward. 
 
Nutrition Clinics 
Seven studies showed that a significant number of pediatric HIV patients were 
identified through the nutrition clinic or the malnutrition unit under the pediatric inpatient 
department. In Uganda, 50% of children 0-24 months found to be HIV-infected as part of the 
study were identified as patients in the nutrition clinic; the HIV prevalence was 9.8%. (Kiyaga 
et al., 2018) Another study in Western Kenya had a similar finding – an unexpectedly high 
HIV-positivity rate among adolescents aged 10-14 years in the nutrition clinic (16.9%). (Kose 
et al., 2018)  This is likely the result of stunted growth as a result of untreated HIV infection, 







Eight studies showed that while most adolescents testing HIV-positive were identified 
in the Outpatient Department (OPD) setting, there was an overall lower HIV-positivity in the 
OPD setting. A study in Cameroon, for example, found that the pediatric outpatient 
department presented numerous opportunities to test children for HIV as 71% of children 
entered the healthcare setting through the OPD; however, very few (only 2 children – out of 
3,439) were infected with HIV.  (Penda et al., 2018)  
 
Immunization/Family Planning Clinics 
While immunization and family planning clinics usually draw a high number of 
pediatric patients relative to other facility settings, the literature shows that children brought in 
to immunization clinics are likely not the ones who are being missed in PMTCT and EID 
setting, and, thus, probably have already been identified as HIV positive where necessary and 
linked to care. (Kiyaga et al., 2018) (Penda et al., 2018)  In a study in Uganda, 0.8% of HIV-
infected infants accessing healthcare at facility level entered through the immunization clinic 
(less than 0.3% prevalence). (Kiyaga et al., 2018)  In another study, while 6.7% of pediatric 
patients entered the healthcare system via the immunization and family planning clinic, zero 
HIV-infected patients were identified. (Penda et al., 2018)  
 
Adult ART (and TB) Clinics as Vehicles for Testing Family Members 
   Some studies reveal that almost half of HIV-infected patients enrolled in treatment 
services (ART and Tuberculosis) had untested family members. (Ahmed et al., 2017)  Index 
testing of adult ART and TB patients builds off a model that Zambia has loosely used whereby 
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mother/baby pairs are tracked.  Other countries have successfully implemented this policy, too.  
Furthermore, recent evidence suggests that the highest rate of HIV infection in a facility setting 
was among the siblings and descendants of ART patients. (Feucht, Meyer, Thomas, Forsyth, & 
Kruger, 2016)  More than half of index cases screened report that they have an untested 
household member, two thirds of whom are their biological child. (Ahmed et al., 2017)  With a 
high acceptance rate of household testing (93%), reinforcing the value of family testing and 
providing HIV testing and counseling either at home or in facilities offers ample opportunities to 
reach at-risk children. 
   Two studies included in this literature review found the highest rate of HIV infection in a 
facility setting was among the siblings and descendants of ART patients. (Feucht et al., 2016) 
(Penda et al., 2018) Parents of unidentified HIV-infected children were found in the ART clinic 
and the TB clinics.  
 
Other Facility Factors 
   Three studies reviewed noted that in addition to the healthcare facility entry point, another 
important consideration for pediatric case-finding was the physical space within the healthcare 
facility (enough space for efficient patient flow and child-friendly or youth-friendly spaces). 
(Kose et al., 2018; Kranzer et al., 2014); (Luyirika et al., 2013) A study in Uganda, for example, 
showed that child-friendly environments including furniture, toys, play equipment, and on-duty 
child counsellor encouraged families to bring their children in for testing. (Luyirika et al., 2013) 
Extended and weekend hours, which make it easier for a caregiver to bring a child to a facility if 
he/she works also assisted with the number of children who were brought in for HIV testing. 
(Kose et al., 2018)  
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How HIV Testing is Offered 
Fifteen studies demonstrated that how HIV testing is offered to children is an 
important consideration when trying to increase the number of children who are tested for 
HIV. Eight studies specifically discussed the importance of provider-initiated counseling and 
testing (PITC). One study reviewed the benefits of targeted PITC (using screening tools) vs. 
universal PITC (PITC for all who access facility services) and found that targeted PITC is an 
efficient way to find HIV positive children and with a higher positivity yield (three times the 
yield with an HIV positivity rate of 3.5% in targeted PITC vs. 1.6% in blanket PITC). (Yumo 
et al., 2018)   
Ten studies showed that family testing as an index case finding strategy was effective in 
identifying undiagnosed children living with HIV. This method of finding undiagnosed HIV 
positive children links with the facility-based strategy of utilizing adult patients at ART and TB 
clinics to access untested family members.  While accessing patients at facility-level is 
important, one study in Malawi showed that almost half of HIV-infected patients enrolled in 
treatment services had untested family members. (Ahmed et al., 2017)  This underscores the 
importance of community testing of biological children of HIV positive adults who are linked 
to ART.  
Seven studies emphasized the need for dedicated, qualified, and sensitized healthcare 
workers to have appropriate training on the importance of quality and a good attitude when 
dealing with children, particularly adolescents. Healthcare workers are a critical component 
to ending AIDS in children, and high-quality care provided by trained, motivated healthcare 
workers is important. A study conducted by Kose et al in western Kenya demonstrated that an 
adolescent-focused case-finding intervention package including healthcare worker capacity 
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building, program performance monitoring tools, adolescent-focused HIV risk- screening 
tools, as well as adolescent-friendly hours drove the linkage to care of HIV-infected 
adolescents from 61.6% to 94%. (Kose et al., 2018)  
 
Who Assists the Child to Access Services 
Even when children are brought to a healthcare facility for testing, for some, studies 
show there are additional barriers to testing children, such as who assists the child to access 
HIV testing services. Four studies highlighted the issue of healthcare workers determining that 
a caregiver is “unsuitable.” A study in Zimbabwe found that the primary reason why children 
were not offered PITC was the fact that the guardian was deemed inappropriate to give consent 
by clinic staff (59% of children who were untested), e.g., male guardians and younger guardians 
or siblings accompanying the child to the healthcare center were some of the reasons why 
children were not tested by clinic staff.  (Kranzer et al., 2014) 
 
Quality and other Above-site, Policy, and Structural Issues 
As highlighted in nine articles, there are a variety of structural/governance/above-site 
level challenges in identifying undiagnosed HIV+ children and linking them to care, including: 
policies and legal authorities surrounding consent for HIV testing; awareness of the community 
and healthcare workers; quality of services offered and training requirements of healthcare 
workers to provide quality services; stigma and discrimination; and commodities (e.g., HIV test 
kits). In a study in Zimbabwe, researchers found that 11.2% of children were not tested, who 
otherwise could have been tested, due to testing kits stock-outs. (Kranzer et al., 2014) 
The age of consent is an issue one study highlighted, concluding that reducing the age of 
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consent from 16 to 12, as has been done in South Africa and Lesotho, would have the potential to 
increase the number of adolescents who can be tested. (Kranzer et al., 2014) 
 
Summary of Current State of Knowledge & What’s Lacking 
The evidence base around HIV prevention, care, and treatment has grown so much over 
the last ten years that we know how to end AIDS. The fact that pediatric testing and 
treatment has lagged behind adult treatment is disappointing. It is clear from the studies 
presented in this review that identification and enrolment into care of HIV positive children is a 
major challenge in sub-Saharan Africa. There is a cascade of missed testing opportunities at 
various levels, given that more than 90% of children who test HIV positive had previous contact 
with health services, had biological parents currently in HIV care, or had a previous positive test 
result but had not been linked to HIV care. (Ficht et al., 2018) More than half of index cases 
screened report that they have an untested household member, two thirds of whom are their 
biological child. (Ahmed et al., 2017) With a high acceptance rate of index testing (93%), 
reinforcing the value of index testing and providing HTC either at home or in facilities offers 
ample opportunities to reach at-risk children. 
Based on this literature review, I posit that in order to maximize the number of HIV-
infected children who are identified, tested, and linked into care, a few steps should be prioritized 
immediately.  The operationalization of testing all children in high-risk pediatric healthcare 
settings (focusing on in-patient wards, malnutrition clinics, TB clinics, and other facility-based 
services) is paramount. Index testing would greatly complement facility-based initiatives. 
Actively tracing and ensuring linkage of all HIV-infected infants and children into HIV care and 
treatment would yield additional benefits. 
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Addressing barriers on the supply-side of pediatric HIV testing, i.e., healthcare worker 
availability, training, and sensitization could also greatly assist pediatric HIV case-finding. Other 
things that facilities can do to increase the availability of services include later hours or weekend 
hours to cater to caregivers who work during the day. Facilities can also plan more child-
friendly and youth-friendly spaces, which would encourage someone who sees the space to 
access the facility with a child, or to refer a friend or family member. 
Family testing as an index case-finding strategy, as the research suggests, would be 
extremely effective in linking undiagnosed HIV positive children into HIV testing and treatment 
services. Accessing adults at the ART and TB clinics seems like a relatively easy way to access 
a referral network which is proven to work as many untested HIV children are the biological 
children or siblings of other HIV-infected patients. 
Advocating for country governments to either develop or modify policies to facilitate 
pediatric case-finding is something which can be started in the short term and will require 
continuous effort as pediatric case-finding is ramped up and additional challenges emerge (i.e., 
pediatric drug toxicities or resistance). Some issues appear to be more a matter of political will 
and cultural acceptability, such as the age of consent for testing. In countries where the age of 
consent is 12 (e.g., South Africa and Lesotho), outcomes for adolescents are better than where 
the age of consent is 16. Furthermore, governments can decide to task-shift so that nurses can 
offer HTC, and possibly provide consent for a minor to be tested if the minor is with someone 
other than a legal guardian or caregiver (none of the studies provided evidence that this is 
currently happening).  
Lastly, implementing universal HIV screening for children in high- prevalence settings 
both at facility level as well as community and home-based HIV testing have the promise to find 
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those most at risk and may not have the opportunity to access HIV testing until they become 
symptomatic. Universal testing is not the most efficient way to test, however, especially for 
children as the yield is so low. PEPFAR has moved to implementing a program whereby index 
testing of all biological children who are younger than 19 years old of ART clients is the most 
impactful way to identify the remaining children who are otherwise healthy.  Zambia has had 
success with this (approximately 50% of HIV positive children in Zambia were identified 
through index testing in fiscal year 2019).  Ensuring every ART client has a complete family 
tree, however, has been challenging.  Another challenge presents with the children whose 
parents have died (i.e., orphans).  These children would not otherwise by identified by index 
testing.  Community testing in this situation is important, then, to identify those who are not 
captured through index testing.   
While there is new research that suggests that incentives can be offered to increase the 
number of children tested and linked into care, there could be other ways to incentivize 
caregivers to bring their child in for testing and/or a family-centered approach. Future studies 
could investigate the uptake of HIV testing and counseling for children in high-prevalence 
settings (and associated HIV positive yields of those agreeing to HTC) with the provision of talk 
time (“air time” for cellular phones), basic food rations, transport vouchers, and other relatively 
inexpensive incentives.  Facility-based programs such as caregiver support groups and 
adolescent support groups are activities that would compel caregivers, children, and adolescents 
to come to clinics.  Additionally, services for orphans and vulnerable children (OVC) should 
include components that assist better continuity of care from facility to the community. OVC 
programs could also assist by ensuring that all children in a household who need to be tested are 
tested.   
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Quality & Validity of Literature Review Study 
This systematic review has several limitations. First, the studies selected for review were 
from sub-Saharan Africa and thereby conclusions from this review may not be generalizable to 
other parts of the world. Second, most studies were conducted in high HIV prevalence 
geographies; as such, lessons would need to be adapted and contextualized for areas with lower 
HIV prevalence. Lastly, this review was restricted to articles published from January 1, 2013 to 
April 1, 2019. There was only one randomized control trial. It is also difficult to quantify how 
many pediatric patients do not ever access facility-level services. At best there are models which 
estimate the population size and how many children could have been born and died without ever 
being recorded, but it’s difficult to know how many children are truly being missed when birth 
and death registration processes are not fully developed, functional, and/or of quality such that 
the data is consistently verifiable. 
With regards to the studies which were chosen, most of them were of relatively high- 
quality as evidenced by their research methods and study design. Three authors’ manuscripts 
were included in the review and they provided helpful context to understand the studies which 
were done. One recent systematic review was identified and reviewed (Cohn, Whitehouse, 
Tuttle, Lueck, & Tran, 2016); the systematic review validates that little progress to end AIDS in 
children has been made since 2015. 
Study quality was assessed by reviewing the control of confounding variables, research 
designs including representative sample, criteria measures, data analysis and discussion and 
conclusions. Eight studies were deemed to be of very high quality after a review of various study 
aspects. Three of these studies were intervention studies, three were cross-sectional studies, and 
two were cohort studies. They had defined approaches, were in appropriate settings, and the 
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data analysis was clear. Another eight studies were of medium or medium-high quality. These 
studies included pre-post interventions, a descriptive study, and a mixed methods study. With a 
more robust analysis and discussion sections, these studies would have been high quality. Three 
studies were low quality. The lowest quality study was deemed low quality as it seemed to 
promote the authors’ clinics which they run; this article contained valuable information but 
seemed biased. (Luyirika et al., 2013) 
In the next few years, additional relevant articles will emerge.  As pediatric case-finding 
is viewed by many as a “last mile” issue, and published, peer-reviewed papers are forth-coming, 
this study could have been informed by conference proceedings as early indicators of new 
research (they were excluded per the exclusion criteria as they are not final, published, peer-
reviewed studies). 
Another threat to external validity is that research based in high-prevalence settings may 
not be applicable in low-prevalence settings. Furthermore, in low-prevalence settings, PMTCT 
programs may not be as strong and therefore, opportunities to find HIV+ children could be 







CHAPTER 3: METHODOLOGY 
 
 
Research Question and Aims 
 
The central research question for this dissertation was: 
 
□ How can HIV testing of undiagnosed HIV-positive children ages 6 weeks – 14 
years in Zambia be improved? 
The aims of this study were to: 
 
1. Identify and describe current pediatric HIV index testing approaches, 
guidelines, and policies. 
a. Method: Analysis of pediatric HIV policies and guidelines applicable in Zambia 
(WHO, UNAIDS, GRZ, and primary donor policies such as the President’s 
Emergency Plan for AIDS Relief (PEPFAR)). 
2. Analyze progress and trends towards identifying undiagnosed HIV positive children in 
Zambia. 
a. Method: Secondary data analysis of  PEPFAR data from Zambia. 
3. Gain a better understanding of pediatric HIV index case-finding trends and changes in 
Zambia and to examine facilitators and barriers to better understand how HIV testing 
of undiagnosed children in Zambia can be optimized. 






This study used an explanatory sequential mixed method design with three aims, each 
with its own method. The first aim was accomplished through an analysis of policies and 
guidelines in Zambia for index testing as it relates to pediatric HIV testing, also known as case-
finding in HIV programming.  Publicly available policies and guidelines from the World Health 
Organization, the Government of the Republic of Zambia, and policies of the U.S. President’s 
Emergency Plan for AIDS Relief (PEPFAR) were reviewed and analyzed.   
   In the second stage of the study, secondary quantitative data was obtained through 
PEPFAR’s DATIM database (which includes PEPFAR-supported data) and subsequently 
analyzed. This database provides the most recent information from the largest and best funded 
HIV prevention, care, and treatment program in Zambia - PEPFAR.  Data from this database 
does not include personally identifiable information, but can be disaggregated by age, sex, 
geography, and testing modality.   
  The quantitative data which was analyzed is data which is collected, cleaned, and 
maintained through the U.S. Government’s DATIM database. The DATIM database provides 
information capturing the results of the USG’s efforts in Zambia (and in other countries). These 
data are broken down by implementing partner and aggregated by age, sex, and geographic 
region (provinces and districts). The public facing version of DATIM is PEPFAR’s Panorama 
and Panorama Spotlight (see Figure 5).  The indicators for pediatric HIV testing and treatment 
provided through DATIM are detailed in Table 5.  Data used in this analysis were pulled from 
the public PEPFAR Panorama Spotlight website.  
   The PEPFAR program makes data accessible to maintain transparency and improve the 
program’s ability to achieve HIV epidemic control. These data are provided from the PEPFAR 
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program so that the “PEPFAR community” can take full advantage of data resources and 
responsibly expand public access to valuable information. PEPFAR openly encourages its 
partners, the academic and scientific communities, and the public at large to make broad use of 
PEPFAR-supported data for innovative scientific, technological, analytical, and other 
applications when those data are shared responsibility and in accordance with this policy.  
 




                        Source: PEPFAR’s data use governance policy, PEPFAR.gov  
 
 
  In the third stage of the study, qualitative data was collected through key informant 
interviews (KIIs) with nine subject matter experts with knowledge, skills, and experience in HIV 
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prevention, care, and treatment in Zambia.  The interview sessions were guided by a semi-
structured interview guide (see Appendix 2), which included questions that assisted with probing 
to allow for elaboration as necessary.  I analyzed data from the key informant interviews using 
thematic coding. This mixed methods approach was done sequentially, which helped establish a 
baseline of understanding of current engagement and inform the content and approach of the KIIs. 
Individuals who were targeted for key informant interviews represent a diverse array of 
stakeholders with unique and specialized knowledge of and experience in HIV prevention, care, 
and treatment in Zambia.  All of the interviewees were contacted via email, which explained the 
purpose of the study, expectations for the interview, and strategies to ensure complete 
confidentiality of responses. The email highlighted that interviewees were not obligated to 
participate in the interview.  For some candidates, a second email followed the initial email if there 
was no response.  A handful of experts who had been identified did not respond to the invitation to 
participate and alternative interviewees were identified.   
As study participants responded and agreed to be interviewed, I scheduled an appointment 
with the interviewee for a date and time convenient to each of them.  Interviews were conducted 
over the Zoom digital videoconferencing platform.  All sessions were audio recorded following 
study participant consent, which was obtained at the start of the Zoom meeting, and included as 
part of the introductory remarks before the interview started.  All participants who agreed to 
participate in the study agreed that their answers could be recorded.     All interviews were 
conducted in English and all study procedures were thoroughly outlined before the interview 
began.  Study participants were informed, and later reminded, that they have the option at any 
time to stop their participation in the study. I  informed all study participants that their 
participation was strictly confidential (e.g., any paper documents would not include their name on 
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the paper; a coding system was used for names and organizations so that the individual’s 
comments cannot be linked to them or their organizations either explicitly or implicitly).  As 
principal investigator, I also informed the study participants that their participation in the study 
was completely voluntary (i.e., they could stop at any time, they did not have to answer all 
questions, they were not being compensated for their participation). Each interview lasted 45-60 
minutes and was comprised of a series of open-ended questions about their experiences and 
perspectives regarding pediatric HIV case-finding. Findings from the secondary data review 
informed the final development of the KII guide. This allowed questions to be targeted to areas 
that needed further discussion.  
   To ensure confidentiality, study participants were given a numeric identifier so that their 
specific comments could not be linked to them or their organization.  Answers and comments 
during the interview that were specific enough to directly link the participant to the information 
provided, has been conveyed in a way that does not allow for direct attribution to the study 
participant.   
   After each interview, the digitally recorded files were uploaded and saved on a password-
protected computer which was always either in the possession of me or in a locked cabinet. I  
used a feature in Zoom to transcribe all interviews. Interview transcripts were validated using the 
audio recording to ensure accuracy and completeness. After validating the transcripts against the 
audio electronic files, I conducted a content analysis using themes and categories which were 
identified prior to coding.  A sample of de-identified transcripts were validated by a second, 
independent investigator for validity purposes.  All recordings were destroyed upon final completion 




The study participants were a diverse group of subject matter experts, many of whom live 
in Zambia.  They hold important technical and leadership positions.  The key informants were 
gender diverse and represented a wide array of perspectives from public, private, partner, 
academic, and other perspectives.  
 
Analysis of Findings 
After the policy analysis was completed, secondary data reviewed and analyzed and the 
key informant interviews completed with data thematically coded, I synthesized the results to 
identify common themes, patterns, and trends as well as anomalies. When possible, quotes from 
study participants (not identified by name, position, or organization per the confidentiality 
agreement) were used to personalize the data gathered and enrich the study findings. Findings are 
presented in Chapter 6 by themes and recommendations. 
 
Study Limitations  
As with any study, there may be bias throughout this process. Because I recruited subject 
matter experts based on my personal knowledge and experience, selection bias is possible.  
Additionally, those participants who are move actively engaged in this issue may have been more 
likely to agree to participate. As a result of this bias, it could be the case that the data regarding 
barriers to pediatric HIV case-finding was collected was not as robust as the subject matter experts 
are actively engaged in HIV programming to find more HIV infected clients (they may have a 
different perspective about barriers than mothers, for example). As principal investigator, I also 
introduce bias to the study. My interpretation of the findings has been influenced by my 
experiences, background, culture, history, socioeconomic status, etc. The interviewees could have 
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also introduced bias into the study as they may have interpreted the questions through their own 




As principal investigator, I received IRB approval from the University of North Carolina 








CHAPTER 4: RESULTS 
 
 
Aim 1 Method: Policy Analysis 
 
 This analysis reflects the policies pertaining to HIV index testing for pediatric clients in 
Zambia for the years 2016-2021.  The data studied in the following quantitative data analysis are 
for the years 2017-2020.  The underlying premise is that the 2016 policies should be reflected in 
the 2017 data and the 2020 results data should, ideally, help inform programmatic and national 
policies or policy tweaks for 2021 and beyond.  While this analysis is structured chronologically, 
it is acknowledged that there are other factors at play in terms of programmatic performance and 
targets reached for identifying undiagnosed HIV positive children, and there isn’t always a neat 
linear link (or immediate link) between policy creation and program performance and public 
health impact.       
 The Government of the Republic of Zambia (GRZ), through the Ministry of Health 
(MOH) and the National AIDS Council (NAC), issues national guidelines for HIV prevention 
and treatment in Zambia, usually every 2-3 years. These national guidelines are developed 
through a collaborative process with various experts and supporters, typically through the 
country’s national technical working group process. The national guidelines tend to build on 
guidance provided by the World Health Organization and UNAIDS.  Because the US 
Government (USG) funds the largest share of HIV/AIDS programs in Zambia, policies and 
guidelines issued from the President’s Emergency Plan for AIDS Relief (PEPFAR) are also 




(COP) is an annual guidance document which articulates the U.S. Government’s planned annual 
investments in countries and regional programs.   
In an effort to accelerate efforts to meet the UNAIDS 90-90-90 goals (ensuring that 90% 
of the people living with HIV know their HIV status; 90% of the people living with HIV who 
know their status are accessing treatment; and 90% of people living with HIV on treatment have 
suppressed viral load), the GRZ has adopted policies to reduce the number of people dying from 
HIV-related causes as well as reduce the number of new HIV infections. Zambia has had a long-
standing policy to provide universal routine HIV testing, counseling, and treatment in all public 
and private health facilities in Zambia. Because the U.S. Government funds approximately 80% 
of the national HIV response in Zambia, HIV programs in Zambia tend to follow national policy 
as well as PEPFAR programmatic policy (which sometimes becomes national policy).    
 One of the WHO’s dominant HIV testing policies is on adherence  to the 5Cs – consent, 
confidentiality, counseling, correct test results, and connections to treatment and prevention 
services. (Consolidated Guidelines on HIV Testing Services: 5Cs: Consent, Confidentiality, 
Counselling, Correct Results and Connection 2015, 2015) The first two Cs – consent and 
confidentiality – are especially important in the index testing for pediatric case-finding context. 
The age of consent for both sexual intercourse and HIV testing in Zambia is 16 years of age, 
except in the case of married, pregnant, or under 16 children who have become parents. (SAT 
SRHR Africa Trust, n.d.)    
 
2017 
The principal policies for HIV in Zambia in 2017 were articulated in the Zambia 




Government of Zambia’s policy in 2017 was that “every individual in the index-patient’s home 
regardless of age and risk factors, should be tested….” (Directorate of Clinical Care and 
Diagnostic Services, 2016)  The primary HIV testing strategy, however, for children was 
provider-initiated testing and counseling for children under the age of 5 years, and those who 
accessed immunization, malnutrition, antenatal care services.   
The PEPFAR COP Guidance in 2017 issued programmatic recommendations regarding 
the optimization of provider-initiated counseling testing and counseling. This is the last year that 
PEPFAR recommends universal HIV testing of all children who access health services in either 
an outpatient delivery setting or an inpatient delivery setting.  An example of index case 
“tracking” of children accessing orphans and vulnerable children services is included in the 
guidance document in an appendix; the example is of a program in Zimbabwe. (U.S. Department 
of State, 2017) PEPFAR guidance recommends the use of screening tools in a facility setting to 
help target children most in need of a test, almost foreshadowing the shift in guidance in 2019 
which stated that it is inefficient to test all children who access healthcare facilities. While there 
is an appendix of the COP Guidance entitled “New Testing Strategies for Specific Populations 
(Pediatric and Adolescents),” index case testing is not even referenced as a key strategy for 
pediatric HIV case-finding. 
PEPFAR guidance in 2017 was congruent to WHO guidance which was provider-
initiated HIV testing and counseling (PITC) for all individuals attending any healthcare facility 
in settings like Zambia with high HIV prevalence.  The emphasis on the adaptation and use of 
screening tools in order to ensure that healthcare workers were testing at-risk children was 
necessary as funders of HIV tests in facility settings were realizing that the yield of children 




based approaches in 2017 as an answer to reaching more children in need of HIV tests.  
PEPFAR’s 2017 COP guidance highlights a pilot program in Zimbabwe from January 2013 – 
December 2014.  During that time, a 4-question tool was used to screen for risk of HIV infection 
in children 6-15 years.  “A total of 9,568 children underwent HIV testing with an HIV 
prevalence of 1.4% among those scoring zero (answering no to all questions asked) to 63.6% 
among those children scoring four (yes to all questions asked).  The improved overall HIV 
prevalence was 4.6%. The number of children needed to screen to identify one child living with 
HIV would drop from 22 to 10 if this screening tool was used at a national level, thereby 




Zambia’s National Consolidated Guidelines for Treatment and Prevention of HIV 
Infection (2018) clearly state that the national policy regarding index testing is that “Every 
individual in the index patient’s home, regardless of age and risk factors should be tested.” 
(Health & Zambia, 2018) The guidelines also summarize that family centered approaches such as 
index case testing is important to lead to early diagnosis of HIV infection and prompt linkage to 
care and treatment.  Index testing is one of many policies highlighted in the national guidelines 
to identify HIV positive children, just like testing at a facility for children who are malnourished 
or accessing healthcare services as inpatients.  
PEPFAR’s COP Guidance for 2018 minimally discusses index case testing as a strategy 
for reaching children, and when it does discuss it, it’s in the vein of voluntary partner 




voluntary partner notifications and index-patient testing more generally. The guidance states that 
“Partner notification is a voluntary process where counsellors and/or health care workers ask 
index clients to list all of their…..biologic children <15 of HIV positive women (if male is 
positive, test mother, if mother is negative, no need to test children…..), if mother is HIV 
positive, test all children <15 years old, if mother has unknown status, test all children <15 years 
old.” (U.S. Department of State, 2018)  The guidance promotes targeted HIV testing for children 
in medical outpatient facilities.   
 
2019 
PEPFAR’s COP Guidance in 2019 represents a shift in programmatic policy and a 
noticeable departure from an emphasis on facility-based testing to find and test undiagnosed 
children.  After recognizing the importance of HIV testing for children admitted to hospitals with 
medical illnesses, PEPFAR’s guidance then states that “routine, universal testing of children in 
outpatient departments (OPD) is not strategic in most settings, as evidenced by declining 
positivity rates.” (U.S. Department of State, 2019)  For the first time, the guidance states that the 
program’s goal is to “reach school-aged children and adolescents before they become sick and 
the most important strategy to reach this goal in all settings is reaching children through index 
testing.” (U.S. Department of State, 2019) This policy continues in the 2020 PEPFAR COP 
Guidance and the 2021 PEPFAR COP Guidance, although each year more information was 
added to the policy.  
The Government of the Republic of Zambia’s policy for testing children for HIV and 
PEPFAR’s align in 2019 with both guiding entities recommending index case testing for 




Government of Zambia’s guidance a step further, though, by including siblings – “Children with 
HIV can also be the index client whose testing-eligible contacts would include child-siblings….” 
(U.S. Department of State, 2019)  PEPFAR guidelines in 2019 note that index testing may miss 
children who have parents who are considered “key populations” or children who are not in the 
care of their parents or the parents have passed away.   
 
2020 
PEPFAR’s guidance for fiscal year 2020 programming aptly acknowledges several 
program considerations, barriers, and challenges to testing undiagnosed children, including many 
barriers referenced earlier in this document as part of the literature review. PEPFAR COP 
Guidance for 2020 specifically calls out that many children were missed by PMTCT and EID 
programs due to mother-infant pairs disengaging from care or treatment services.  (U.S. 
Department of State, 2020)  This guidance makes recommendations for countries to use 
PEPFAR resources to find children missed during routine PMTCT services.  PEPFAR guidance 
states that this can be done by “implementing safe and ethical index testing in a systematic 
manner.”  (U.S. Department of State, 2021) The guidance also states that, in cases where the 
father has died, mother-infant pairs should be prioritized for enrollment into orphans and 
vulnerable children (OVC) focused programs, especially for adolescent/youth mothers living 
with HIV. Because OVC programs tend to be well funded under the PEPFAR program, this 
provides another avenue of funding and programmatic reach for children who need tested. 
 As with many other public health programs, 2020 presented a challenging year for 
PEPFAR and other vertical health programs due to the global COVID-19 pandemic.  During the 




undiagnosed HIV positive children.  One presentation concluded that successful index testing 
will require a “systematic approach to screening, referral, and linkage to care that is repeated at 
every ART clinic visit, and supported by pragmatic tools, SOPs, and guidance.” (Wolf HT et al., 
2020)  It’s not surprising then, that PEPFAR’s Guidelines for 2021 programming are more 




 The most recent guidelines, per PEPFAR’s FY 2021 COP/ROP Guidance for All 
PEPFAR Countries begins by acknowledging that while ART for pregnant women has been 
successfully scaled up, “progress [in identifying new pediatric HIV cases] has stagnated in some 
countries and renewed efforts are needed.” (U.S. Department of State, 2021) This guidance is the 
most specific and explicit to date on pediatric HIV case-finding. There is an entire section in the 
guidance dedicated to “Case Finding for Pediatrics” [section 6.3.2] and a sub-section of that 
dedicated solely to “Pediatric Index Testing Considerations” [section 6.3.2.1]. 
 The PEPFAR 2021 COP Guidance is more detailed than ever when it comes to index 
testing as a major tool for identifying undiagnosed HIV children. The guidance acknowledges 
that efforts to date have not been enough (“While index testing has slowly increased, the lack of 
scale has led to missed opportunities in finding undiagnosed children living with HIV”) and also 
suggests programmatic and policy changes in countries where PEPFAR operates. (U.S. 
Department of State, 2021)  The pediatric HIV case finding section of the 2021 PEPFAR COP 
Guidance ends by recommending four key strategies for all PEPFAR-countries to follow to 





 (1) Index testing services to all individuals newly diagnosed with HIV (and virally non-   
   suppressed PLWHIV on ART) to ensure all biological children know their HIV status…;  
   and 
 (2) Assess family tree completion (i.e., documented HIV status for all biological children,  
   biological parents, and biological pediatric and adolescent siblings) on ART files at every  
   clinic visit.  
 
Other Policy Considerations 
Self-test kits are also encouraged as programmatic policy.  PEPFAR’s 2021 COP 
Guidance allows USG resources to be utilized to promote caregiver-assisted HIV oral self-test 
kits to screen children at home. Self-test kits are approved for children ages two years and older, 
though linkage to care remains a concern.  
The age of consent for HIV testing is another important policy consideration. The age of 
consent to be tested for HIV in Zambia is 16 years old, which can present a barrier for pre-
adolescents and adolescents at risk.  If the age of testing consent were lowered, it would mean 
easier access to HIV testing for adolescents who need it.  This policy consideration reflects a mix 
of a minor’s rights to health interventions as well as parental responsibilities.  There are other 
issues around maturity and vulnerability of adolescent children and the right of a child to be 
emancipated from their parents (which is the case if a child is married or becomes pregnant).  
The World Health Organization concluded that: 
“A patchwork of laws has been produced, making it difficult to make any overriding  
   statements about minor and parental rights in regard to medical treatment. This  
   highlights the acknowledged conflict between the rights of the adolescent—under the      




    understands themself to have the legal right to make medical decisions for his or her  
    child. For adolescents, limiting the right of consent to HIV testing to parents or  
    guardians, has serious potential implications. Studies have shown that requiring parental  
   consent to HTC services might in fact reduce adolescent access because of perceived    
   negative reactions from parents/guardians or health-care providers and the fear of HIV- 
  related stigma. It has also been documented that adolescents may opt not to seek care  
   because they want to avoid telling their parents about their health problems and sexual  
  activity.” (HIV and Adolescents: Guidance for HIV Testing and Counselling and Care for 
   Adolescents Living with HIV: Recommendations for a Public Health Approach and  
   Considerations for Policymakers and Managers, 2013) 
 
 Consent to HIV testing policies in Zambia is an essential policy consideration for HIV 
case-finding among some adolescents, especially those aged 13-14. This is an area that was 
explored further in the key informant interviews.   
 
Conclusion 
 There was a major shift in pediatric HIV testing strategies from 2017 – 2021 as shown in 
Table 4. In 2017, the Government of the Republic of Zambia’s (GRZ’s) primary HIV testing 
strategy for pediatrics was provider-initiated testing and counseling. PEPFAR’s and WHO’s 
policies were similarly focused on children who accessed facilities.  PEPFAR describes index 
case “tracking” in their 2017 guidance as a useful way to identify at-risk children, but mostly in 
the orphans and vulnerable children (OVC) context.  PEPFAR and WHO in 2017 both 
recommend the use of screening tools for facilities to use in order to better identify children most 
at-risk for HIV.   
In 2018, the GRZ updated its guidance to include index case testing. PEPFAR’s guidance 
minimally discusses index case testing and does so more in the context of partner notification 
and testing biological children of newly identified HIV positive adults.   
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Table 4: The evolution of GRZ’s and PEPFAR’s policies regarding pediatric HIV testing in 
Zambia, 2017 – 2021 
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Universal routine HIV testing is a policy statement by the GRZ that directs the offering 
of HIV testing at all health facilities, including public and private health facilities whenever 
health services are provided. (Health & Zambia, 2018) Facility-based testing generally means 
offering HIV testing in a facility setting, e.g., voluntary counseling and testing, in-patient and 
out-patient clinics, ANC, tuberculosis clinics, STI clinics, and family planning clinics. Index 
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testing generally refers to provider-assisted referral for index testing or assisted partner 
notification. This occurs when healthcare providers assist individuals by contacting their sexual 
partners and offer them HIV testing services. Referrals can also be made for biological children 
and siblings.  HIV self-testing refers to offering HIV self-test kits for an individual, their 
partner(s), or their biological children. All positive results need confirmation.  
The big shift was in 2019 when PEPFAR’s guidelines shifted from facility-based to index 
case testing based. In fact, PEPFAR advises that testing children in the outpatient is “not 
strategic.”  The GRZ’s policies in 2019 supported facility-based testing, index-case testing, and 
also added that siblings should be tested.   
HIV testing policies for pediatric clients in 2020 continued to center on index case 
testing, but in 2021, PEPFAR’s policy included for the first time, a whole new section on index 
case testing and a sub-section under that section on “Case-Finding for Pediatrics.” (U.S. 
Department of State, 2021)   
Other policies central to pediatric HIV testing are those that cover the age of consent for 
HIV testing and those that govern the use of HIV self-test kits.  The age of consent to be tested 
for HIV in Zambia is 16 years old, per GRZ policy.  PEPFAR policy suggests that lowering the 
age of consent for testing could mean easier access to HIV testing for adolescents who need it. 
Other countries in the region have lowered the age of consent to 12 or 13 years old. The WHO’s 
policies also support a lower age of consent for HIV testing.     
The use of HIV self-test kits is supported through PEPFAR and is referenced in the 2021 
Guidance. HIV self-test kits are approved for children ages two years and older and studies are 
underway to assess their uptake and linkage to care, which will be a major consideration in 
determining if they will be used for the benefit of identifying pediatric clients in the future.  
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Aim 2 Method: Secondary Data Analysis  
 
The goal of this secondary data analysis was to understand shifts in program performance 
as index case testing policies in Zambia have evolved. Per the study protocol, PEPFAR’s 
indicators and data collection and visualization systems were used for this analysis as they are 
the most comprehensive in Zambia. This data is publicly available through the PEPFAR 
Panorama Spotlight website.  The primary indicators used to analyze trends in pediatric HIV 
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What the indicator includes 
HTS_TST  
This indicator comprises the number of individuals who received 
HIV Testing Services (HTS) and received their test results. 
PEPFAR disaggregates this data by age – 0-14 and 15-49 years 
old. 
HTS_TST_POS  
The number of individuals who received HIV Testing Services 
(HTS) and received positive test results. This information is also 
disaggregated by age – 0-14 and 15-49. 
HTS Yield   
This is a ratio that shows the percent of people who tested for 
HIV who were HIV positive. It is calculated by dividing the 
number of people who test positive by the total number of people 
tested.    
                       
HTS_TST_POS 
(HTS_TST_POS + HTS_TST_NEG) 
HTS_INDEX  
The number of index clients (newly diagnosed positive or 
previously known positive who may or may not be on ART) who 
were offered (e.g., counseled on) index testing services 





This indicator represents the number of individuals who newly 
test HIV positive through index testing services.  
Index Testing Yield    
This ratio represents the number of people who were offered 
index case testing who newly tested HIV positive divided by the 
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From 2016 to 2018, the number of children tested for HIV (all testing modalities) in 
Zambia rose steadily, only to fall in 2019 and again in 2020.  As demonstrated through the data 
in Figure 6, the Government of Zambia’s and PEPFAR’s policy until 2019 was “test and start” 
meaning that the emphasis was on testing as many as possible and linking positives to treatment 
immediately (same day if possible). In 2019, PEPFAR’s guidance changed and the new policy 
stated that it was no longer cost-effective to test everyone. Index case testing became the primary 
testing strategy starting in 2019, which helps to explain the reduction in absolute testing numbers 
in 2019 and 2020, as well as the impact of the global COVID-19 pandemic.   
 
Figure 6:  Children <15 tested for HIV in Zambia, 2016-2020  
 




 HIV testing yield is a useful way to measure the return on investment in HIV testing.  As 
demonstrated in Figure 7, the number of children who newly tested positive for HIV was a small 
fraction of the overall number of children who tested for HIV in all HIV testing modalities. 








2016 2017 2018 2019 2020
Children <15 tested for HIV 
(all HTS modalities)
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2020. As testing was more targeted starting in 2019, the percent of children testing who were 
HIV positive increased. From 2018 to 2019, 268,830 fewer tests were performed on children, yet 
more children living with HIV were identified (13,426 in 2018 to 13,618 in 2019).  This change 
in testing and yield shows the targeted PEPFAR guidance in action as index case testing was 
prioritized.  The decline in absolute test numbers in 2020 is a result of moving away from a “test 
all” approach to an index case approach, as well as the impact of the global COVID-19 
pandemic.  The percent of children who tested positive (yield) increased from 1.62% in 2019 to 
2.91% in 2020, demonstrating that while fewer tests were administered, they were more targeted.     
 




                   Data source: https://data.pepfar.gov/ 
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Children tested through all testing modalities 
and percent HIV positive 
Children  <15 tested for HIV (all modalities)
Children < 15 tested for HIV (all modalities) who were newly HIV+
% HIV+ yield
 
 51  
 
In 2019, PEPFAR introduced a new set of standard indicators to better monitor progress 
in index case testing.  Many countries receiving PEPFAR funds were already collecting data on 
testing by modality by age and sex disaggregates in country, though PEPFAR did not routinely 
provide this data to the public as the collection of this information wasn’t standardized nor 
consistent across countries. In Figure 8, it’s clear that PEPFAR in Zambia was funding fewer 
tests but achieving a greater percent positivity (yield) from 2019 to 2020.  Again, it should be 
noted that 2020 may be an anomalous year with the global pandemic impacting access to health 
services across the spectrum. Despite the challenges the pandemic posted, the testing yield was 
higher.       
 
Figure 8:  Children tested using index case testing and yield, 2019-2020 
 
 
                   Data source: https://data.pepfar.gov/ 

























Children tested using index case testing and 
yield 
HTS_INDEX: Individuals tested for HIV using index testing services
HTS_INDEX_NEWPOS: Individuals newly testing positive by index testing services
Yield (% New Positives from Index testing)
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The global change in PEPFAR policy appears to have achieved what it set out to achieve 
in Zambia – greater HIV testing efficiency.  As data from 2021 is cleaned and reviewed, it will 
be important to recognize that 2021 may be affected by a second wave of the global pandemic 
for sub-Saharan Africa. It may take a few more years of data to determine if this trend of 
reducing tests and higher yield continues.   
 
Aim 3 Method:  Qualitative Data Collection 
As discussed in the methods section, nine subject matter experts with specialized 
knowledge of pediatric HIV case-finding in Zambia participated in an in-depth interview with 
me as the principal investigator.  The study participants were a diverse group of subject matter 
experts, many of whom live in Zambia.  They hold important technical and leadership positions.  
The key informants were gender diverse and represented a wide array of perspectives from 
public, private, partner, academic, and other perspectives.  Together, the interviewees represent 
162 years of experience working in HIV/AIDS in Zambia.  The interviews were semi-structured 
and generally followed the key informant interview guide (see Appendix 2). Study participants 
enthusiastically participated in the key informant interviews (KIIs). Many of the study 
participants acknowledged that the research topic is one which hasn’t been fully addressed, 
despite significant funding for HIV/AIDS in Zambia and many other countries.   
   Study participants were asked a variety of questions.  To set the stage for a deeper dive 
into the topic, all participants were asked about their summary assessment of the current state of 
pediatric HIV testing in Zambia.  Most participants acknowledged that while much progress has 
been made in HIV/AIDS in Zambia, there is still much to do when it comes to pediatric HIV 
case-finding.  One participant said that “the challenges of pediatric HIV case-finding have been 
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increasingly recognized in the last three years.”  Another participant acknowledged that there 
remain several challenges and that there is “still work to do as children are being left behind.” 
One woman said that compared to adults there has been “less resourcing and focus on active 
pediatric case-finding.”   
 Several key themes emerged from the interviews.  In priority order, according to the 
subject-matter experts who participated in the study, the key themes are as follows:       
1) Stigma and gender inequality issues remain serious barriers.  
2) There are challenges with traditional facility-based testing services, including who 
brings the child in for testing and the lack of male involvement. 
3) A multi-layered, multimodal approach is necessary.   
A) Testing strategies should vary by age. 
 Reducing the age of consent for HIV testing for adolescents would 
also support better case-finding.  
B) Index case testing is an effective and cost-efficient HIV testing approach, 
but it is not a silver bullet.  
C) HIV self-test kits should be utilized more.  
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Stigma and Gender Inequality    
Study participants overwhelmingly and emphatically highlighted stigma as a key 
challenge and barrier. Stigma around HIV/AIDS is negative attitudes and beliefs about people 
living with HIV.  Stigma has been a long-standing barrier to HIV testing in general, but also 
presents as an issue when it comes to disclosing to one’s partner.  Study participants discussed 
stigma as an issue that negatively impacts pediatric HIV testing as children rely on caregivers, 
some of whom may fear stigma so much so that they do not get their child an HIV test, even 
when they know that a recent HIV diagnosis could very well mean that their child has been 
exposed and may also be infected.  One man said that “strategies to address stigma can improve 
the prevention of mother-to-child transmission (PMTCT) cascade and support better pediatric 
HIV case-finding downstream.” 
When discussing stigma, participants discussed gender inequality more broadly, 
including gender norms, the role of the woman in the family and household, and gender-based 
violence.  Gender-based violence is still targeted at women living with HIV, acknowledged one 
study participant.  “Oftentimes, there is hesitancy to have an infant tested because the woman 
herself may not have disclosed [her] HIV status to a partner.” When probed, the interviewee 
stated that these issues are essentially related to gender-based violence and intimate partner 
violence.   
All participants who highlighted stigma as a major barrier were probed for more details 
around potential solutions.  Interviewees’ thoughts on strategies to overcome stigma centered on 
three general areas: gender equity initiatives; family-oriented and couples-based HIV testing and 
counseling services; and engaging and utilizing faith-based organizations to help combat stigma.  
   With respect to gender inequality, one woman said: “We need to do more on gender 
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equity so that women feel empowered to disclose their HIV status to their partner.”  Another 
study participant discussed the need to address gender “fault lines” with males as well, the way 
that the PEPFAR DREAMS program does.  PEPFAR’s DREAMS (Determined, Resilient, 
Empowered, AIDS-free, Mentored, and Safe) program is a partnership between the PEPFAR 
program and various private sector partners to provide a comprehensive, multi-sectoral package 
of core interventions to address key factors that make girls and young women particularly 
vulnerable to HIV. (George et al., 2020)  After referencing DREAMS, one expert said: “We need 
to try to get adolescent girls before they become mothers to undergo empowerment 
curriculum…but we also need to reach adolescent boys and young men before they concretize 
toxic gender norms.”   
Study participants lauded family-oriented and couples-based HIV testing and counseling 
services as a way to combat stigma within relationships.  Some of the experts discussed how 
couples counseling and testing can assist with better communication and transparency, especially 
early in the PMTCT cascade, so that HIV status is disclosed up front.  One woman said that early 
couples testing “lays the groundwork for open discussions and communications later about infant 
or child HIV testing.”  Other interviewees noted the benefit of family-centered services, whereby 
a family as an entity can access health services (not just HIV services).  Interviewees with 
experience in family-centered health services noted that family-centered services can improve on 
involving male partners and providing enhanced counseling at facility levels. “This helps 
normalize the discussion around HIV, and this approach could facilitate dialogue even as early as 
the family planning or contraption services healthcare encounters” one participant noted. “That 
way, there does not need to be as much blame assigned or stigmatization within the couple” she 
concluded.    
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The role of faith-based organizations was raised in many of the interviews as a platform 
to reach important audiences in the pediatric HIV context – mothers, fathers, families, 
caregivers, healthcare workers, even society at large when it comes to fighting stigma and 
addressing gender equity.  Experts in the study key informant interviews discussed how engaging 
faith-based organizations is important so that they can be part of the solution in fighting stigma. 
“Religious communities still stigmatize people living with HIV” one study participant noted, and 
this makes disclosure even more difficult.” The interviewee discussed the need to engage with 
faith leaders as well, including traditional healers, prominent pastors, and other church leaders.  
“Working with faith leaders in the community and service organizations and hospitals that are 
religiously affiliated can help fight stigma” an interviewee suggested.  Other study participants 
discussed the utility of faith leaders in helping to talk about HIV and testing more generally, as 
well as “speaking with one voice” about ending the stigma of living with HIV.    
 
Facility-Based Testing Services 
Another challenge that was raised in several interviews can be summarized as challenges 
with facility-based services more generally.  Challenges include crowding, distance from home 
to healthcare facility, as well as challenges that present at facilities regarding who brings the 
child in for services; this is an issue that was also highlighted in the literature review.  Mothers 
who bring their children to a facility for HIV testing services may need to seek permission from 
the father or partner before she will agree to an HIV test (note this is linked to the earlier 
challenge of gender equity). Furthermore, when children are brought to a facility by caregivers 
other than a mother, healthcare workers are less likely to test a child, even if that child meets the 
criteria for potentially being at-risk.  Some study participants also noted that healthcare workers 
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may not think to test older children, perhaps not thinking that an older child may not have been 
previously tested for HIV.   
One subject-matter expert said that healthcare workers in facilities were “stretched and 
exhausted.”  She said as a result, sometimes HIV testing services become “passive” and if the 
caregiver doesn’t easily fit the bill as the mother, the healthcare worker is less likely to initiate 
HIV testing for the child.           
When probed about strategies to address these challenges, study participants discussed 
the need (and benefits of) bringing healthcare services closer to the people whom they serve – 
typically through community-based strategies. One expert summed it up this way: “We need to 
create a pivot with the investments of PEPFAR and other partners to take services closer to 
people and really target those who need the services the most. In community settings you could 
target the most high-risk families and mothers. We need to invest in trusted healthcare workers – 
women who have gone through the care cascade themselves or have a wealth of providing 
services directly to the community – who can be a major asset in this regard.”  
Family-centered services allow healthcare workers or trained lay counselors to support 
the family as a whole. This can help address some of the challenges at a facility when a caregiver 
other than the mother takes a child for services and an HIV test is needed.  One study participant 
said that “family-based testing changes the script a little bit.” She went on to say that when 
families are seen as a unit, it’s more convenient for the family, including for men who often 
work outside of the home, and can be a “one hour and the family’s needs have been met” 
scenario.     
Another barrier to HIV testing raised by subject-matter experts is that healthcare workers 
may not think to test older children.  Interviewees said that there need to be “systems that prompt 
 
 58  
 
healthcare workers to think to test a child if that child is an orphan, if the child is not thriving or 
has lost weight since the last visit, or if the child is highly stunted, has opportunistic infections, 
thrush, etc.  Another expert said it’s important to consider normalization process theory in the 
context of thinking about testing so it becomes a mainstream practice. “It’s important to change 
facility level norms.”  The use of screening tools was raised as a helpful way to target testing and 
also to raise the level of awareness of healthcare workers who, in the moment, may be 
overwhelmed, understaffed, exhausted, and seeing a child with a caregiver other than his or her 
mother.    
 
A Multi-Layered, Multimodal Approach 
As demonstrated in the policy analysis, the testing policy in Zambia shifted from a “test 
and treat” all, which is a “test all” policy, to a targeted, index case testing-based model in 2019.  
Interviewees were asked about PEPFAR’s policy shift in 2019 and about how programs adjusted 
based on new PEPFAR guidance.  There was general recognition that index case testing is an 
important part of a national HIV testing strategy, especially for pediatric clients, but most 
participants noted that it’s important to have a multi-layered, multimodal approach to HIV 
testing.  One interviewee talked about the need to “do many things at many different levels.”  
She said: “In the adult population, we have gotten used to thinking strategically around 
differentiated care and service delivery models for keeping adults in treatment. We also need to 
think about differentiating case finding and doing that for pediatric populations too.”   
Experts who participated in the study discussed the importance of having different 
strategies for testing children, depending on their age. Experts also were probed about index case 
testing specifically.  Nearly every interviewee raised HIV self-test kits as an innovative way to 
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test children that should be scaled up and incorporated into national policy as soon as possible.  
 
Testing Strategies by Age 
Most of the interviewees expressed the need to better target pediatric HIV testing by age.  
The following age categories were identified through the in-depth interviews: children 6 weeks 
old to pre-K, school-aged children, and adolescents.  
 
Children 6 Weeks Old to Pre-Kindergarten 
Study participants consistently discussed the need to have a differentiated approach to 
identifying high-risk mothers and high risk-infants to test more children ages six weeks and 
older. Interviewees deliberated on the need to focus on infants that come with their high-risk 
mothers to routine care services. These tend to be mother-infant pairs that are engaged in HIV 
care. “These are the kids [we need to test] that are going to pass away before their second 
birthday – these infants are slipping through the cracks, and we need a more differentiated 
approach, which is finding at-risk children by engaging high-risk mothers.”  
Identifying women at the population level is one strategy, but study participants also 
stated that there would be utility in better understanding the women who are not presenting to 
antenatal care or perinatal care. Answers to questions such as “Are these women delivering at 
home or delivering outside of public health infrastructure?” could help policymakers and 
partners know how to better target women who are not accessing care.  Community health care 
worker outreach could help identify high-risk mothers and provide these mothers with HIV 
testing, regardless of where they access antenatal and perinatal services. One participant 
discussed the need to re-engage women who drop out of the PMTCT continuum; “Once a mother 
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is documented as HIV positive, until the infant is documented as HIV negative, that child is at-
risk.”  Most of the experts who participated in the interview offered perspectives around utilizing 
index testing for all individuals who are newly diagnosed with HIV to ensure that all biological 
children have been HIV tested. PEPFAR guidance in 2021 recommended that a patient’s files be 
updated at every clinic visit to assess family tree completion (documentation of HIV status for all 
biological children, biological parents, and biological pediatric and adolescent siblings). One of 
the experts interviewed commented that programmatic incentive structures could assist in this 
area by ensuring that programs do not get programmatic “credit” for keeping a mom alive and 
healthy if her baby passes away from HIV.   
Identifying women who have had minimal encounters with the health system could 
support better case-finding. Adjusting performance metrics so that funded partners can count 
their program as having achieved results could be adjusted so that they include children who 
have been tested for HIV in order to be a fully successful intervention.       
Another participant discussed the need to reach women who have new HIV infection in 
the breastfeeding postnatal period, which is oftentimes high-risk period from an HIV standpoint.  
Children in Zambia are often breastfed for 18-24 months or longer.  
 
School aged children 
A variety of pediatric HIV case-finding strategies were discussed for school-aged 
children. These strategies could contribute to a multiple layered model for children who miss the 
PMTCT, EID, and testing while breastfeeding windows. A policy could be introduced to have 
HIV testing be part of the routine tests offered at the time of school enrollment. This would be an 
opt-out test meaning that it would be offered and provided (along with other tests) unless parents 
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wish to decline it. An expert suggested that “one approach could be to do more health fairs at 
schools that incorporate HIV messaging in a non-stigmatizing way, like we do for vision and 
hearing testing in schools.”  Nurses and healthcare workers could help to orient families that 
testing is done for children who are school aged and about to start school.  This approach would 
require “holding hands” with the Ministry of Education, as one interviewee noted, and other 
school-related stakeholders to ensure that opt out testing approaches would not have a negative 
impact on school enrollment. It would be important to socialize this in media and other outlets, 
too, so that it becomes familiar and known – something that is “just done.”  
Opt-out testing policies for children who are hospitalized in the malnutrition ward, TB 




 In Zambia, many adolescents living with HIV acquired the infection perinatally from 
mothers who were not enrolled in prevention of mother-to-child transmission programs and they 
were not diagnosed postnatally. (Ferrand et al., 2010)  Subject matter experts discussed how 
these children mature into adolescents as “slow progressors” unaware of their HIV status (a 
small percentage of people have a very strong immune response to HIV; for those whose CD4 
count stayed above 500 for five years without ART, they are called long-term slow progressors).  
Adolescents 10-14 years old could benefit from forward leaning and unique policies around HIV 
testing, according to some of the experts interviewed in this study.  A consistent theme across 
most interviewees was the policy solution of changing the age of HIV testing consent, which is 
currently 16 years old in Zambia.  In three countries in sub-Saharan Africa – Lesotho, South 
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Africa, and Uganda – adolescents as young as 12 years old are able to consent for HIV testing 
services without the additional consent of a parent or guardian.   
The adolescents who were not perinatally infected, however, acquired HIV through 
unprotected sex, injecting drug use, sex work and non-consensual sex. (UNICEF, 2010)  One 
woman interviewed suggested that adolescents who access healthcare services with a caretaker 
who is not a parent should could encounter be a variety of sensitive issues that the adolescent is 
not able to or would not disclose in front of his/her caretaker. Another expert spoke about the use 
of HIV self-test kits for adolescents. She expressed concern that adolescents could see HIV self-
test kits as “gimmicky” and thus, would not be interested in using them.  
 
Index Case Testing as a Cornerstone Approach 
    Study participants were asked specific questions about index case testing and shifts in 
PEPFAR’s policy in 2019, which was a major shift in HIV testing policy from a “test and treat” 
all approach to the more targeted approach of index case testing.  Multiple interviewees 
acknowledged the role that index case testing can and should play in a diversified testing 
strategy, but some cautioned that index case testing is not a “silver bullet.” One expert said that 
while index testing is not going to be the silver bullet, it’s “definitely the foundation of the sort 
of response” that’s needed to find unidentified HIV positive children. There is no “one size fits 
all” approach.  
Experts described index case testing as effective and efficient, but there were mixed 
messages regarding the cost-efficiency.  One expert acknowledged that index case testing is 
resources intensive.  She said that in order to do index case testing, you need a separate system – 
additional nurses, treatment supporters, additional counselors, additional media liaison officers, 
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supplementation of test kits, possibly self-test kits, lots of data recording tools, data integration, 
and data in the form of information management systems.  However, if PEPFAR’s resources 
were to be reduced, it is unclear if the GRZ could or would pick up costs of index case testing.  
When asked about PEPFAR’s policy shift in 2019, an expert mentioned that it “definitely 
“focused us to obsess about the yield and to focus on index case testing, so we spent more 
programmatic energy on index case testing.” Another expert lamented that PEPFAR’s policy 
changed so quickly, without allowing the GRZ time to adapt and update their internal messaging. 
“The Ministry of Health was following PEPFAR programmatic policy to provide HIV “test and 
treat” services and new guidance came out that said that starting in 8 months, you can no longer 
use PEPFAR resources to test all.” This presented challenges to the Ministry of Health as they 
had just created a “huge demand” for HIV testing services, but we were seeing – in real time 
using PEPFAR data – that investments in testing all were not delivering on the results of HIV 
positive patients.     
   The importance of needing to do a better job working with children of key populations 
came up in some of the interviews.  Family-centered key population programming could be one 
strategy to support better pediatric HIV case-finding.  Providing more integrated services for 
female sex workers is important because, as one expert suggested, you need to “meet that 
person” where she is, in more ways than one, to meet her needs and the needs of her child who 
may not have received an HIV test yet. Children of men who have sex with men and people who 
inject drugs should also be a part of any comprehensive HIV testing strategy for children one 
woman noted.   
 In Zambia, there are dozens of children who are incarcerated along with their mothers. 
One expert with experience working with special populations in Zambia reiterated that “children 
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in correctional facilities need to be offered HIV testing (as well as their mothers if their mother’s 
status is unknown)” highlighting the fact that basic health services are not always offered to 
incarcerated women and their children who live with them in prison.   
 
HIV Self-Test Kits 
HIV self-test kits have grown in popularity and acceptance in many countries, including 
Zambia.  HIV self-test kits may be used on children aged two years and older.  Many experts 
discussed HIV self-test kits as a way to reach more children by distributing test kits to a parent 
for his/her biological child/children.  One expert discussed the possibility of using HIV self-test 
kits as a resource for women who access healthcare services to take kits home in order for their 
child/children to be tested.  She cautioned that there would still need to be support for mothers if 
the HIV test for the child comes back HIV positive and the mother hasn’t disclosed her status. 
“Don’t set it and forget it, assuming that just because a self-test kit was sent home that it was 
used, or that if the child tested positive that there wasn’t any harm done in the family unit” she 
said.  She discussed her experience in community engagement and said that it’s essential to 
provide adequate support to families whose children test positive using an HIV self-test kit.  
Policies on HIV self-test kits can be incorporated into national policies now so that they will be 
in place as demand increases. 
 
Country Ownership 
 Several experts noted the role and importance of country ownership in the overall 
planning and execution of national level programming.  Country ownership refers to shared 
responsibility and accountability between partners in a country.  Partners typically include the 
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country’s government, civil society, private sector, and non-governmental organizations.   
To determine how the experts who were interviewed think that the Zambian Government 
would prioritize index case testing, I asked probing questions around whether or not the Zambian 
Government would likely continue to fund index case testing as a primary pediatric HIV case 
finding strategy if PEPFAR funds were to be reduced.  Experts noted that while resources from 
cooperating partners, including the PEPFAR program, have been quintessential to the Zambian 
national HIV response, it’s time to shift towards funding the government more directly so that 
they can provide HIV services and provide more leadership in this area. The PEPFAR program 
has long supported local and indigenous partners, including the Ministry of Health and other 
ministries, as well as other local implementing partners.  One expert discussed the importance of 
cooperating partners funding “more around the non-health aspects of how governments manage 
their human resources for health, and how they budget and plan for more complicated 
community-based interventions like index testing, ….forecast their own commodities and supply 
chains….and support good information technology infrastructure and good central planning.” 
The matter of country ownership is important not just for program management but also for 
long-term sustainability of essential public health service programs.  Another expert talked about 
the need for partners to think broader if they want to make gains in pediatric HIV testing or other 
programs. One man spoke about the need to “create resilient health systems to sustain the gains” 
that have been made in HIV.  He further stated that partners should “help engineer resilient 
systems and spend time on the inglorious nitty gritty details of health system management.”      
There are a variety of Ministries and Government partners that would need to be involved 
in sustainable planning, too.  As one expert noted, it would be important to “hold hands” with the 
Ministry of Education to more thoughtfully consider HIV testing (opt out) as part of the school 
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enrollment process.      
 When asked about what other countries can learn from Zambia with respect to pediatric 
HIV case-finding and index testing more broadly, experts had a variety of responses.  One expert 
noted that “Zambia has been one of the success stories for index testing.” Another expert said it 
was Zambia who “stands to learn from other countries in the region.”   
 
Summary of Findings 
 Overall, this study found that there are still several barriers with respect to testing 
undiagnosed HIV positive children.  Stigma and gender inequality remain significant barriers 
and will require a variety of different solutions to address. There are challenges with facility-
based testing which further underpin the need for a multi-layered, multi-modal approach to 
pediatric HIV case-finding.  Index case testing has been prioritized by key funders of the 
HIV/AIDS response in Zambia, and offers hope for better testing, but is not the only solution. 
Implementation science around the use of HIV self-test kits for pediatric clients is necessary, but 
could show that self-test kits are another innovative way to reach this vulnerable population.  
Country ownership and building resilient health systems even as we tackle the issue of pediatric 
HIV testing is important for sustainability.    
 







CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 
 
  
   A cross-analysis of the three arms of the study revealed several barriers and facilitators of 
pediatric HIV case-finding in Zambia.  Each of those themes plus recommendations for future 
action are described below.   
 
I. Stigma and Gender Inequality Remain Significant Barriers  
   Many study respondents discussed the role of faith-based organizations as a potential 
solution.  Some study respondents also suggested that programs such as DREAMS should be 
expanded to counter gender norms and empower girls. 
 Recommendations: 
 Target faith-based leaders for anti-stigma and gender equality messaging.  
 Bolster programs that target youth to combat gender inequality, empower 
girls, raise the issue for the awareness of boys.   
 
II. Challenges with Facility-Based Testing 
    A variety of factors at the facility level determine if a child will be tested for HIV or not, 
even when a child is at-risk.  One study finding is very much in line with findings from the 
literature review: who brings a child in for testing matters.  One of the challenges with facility-
based testing that was raised in the literature review component of this paper was a reduced rate 
of HIV testing for children when children were brought into a facility by a male caregiver or an 
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older sibling.  Messaging around this topic will need to be clear that a child’s HIV test should not 
be delayed until the biological mother is first tested.  Timely HIV testing of children of women 
with unknown HIV status will be important to help close the pediatric HIV testing gap. Few 
would disagree with the sentiment that Zambians are incredibly child-friendly and warm towards 
children. This cultural tendency can be an advantage when messaging the importance of testing 
biological children of women who are HIV positive or whose status is unknown.   
Because nearly half of mother-to-child HIV transmission occurs after birth and during 
the breastfeeding period, identifying HIV positive women after their first antenatal care visit 
is critical, especially to account for women who seroconvert after their first antenatal visit.  
Maternal re-testing after a woman’s first antenatal care visit through the duration of 
breastfeeding could also help identify incident infections since more than 50% of mother-to-
child transmission occurs after birth.     
Zambia’s national HIV program has benefited from leadership at the highest levels of 
government. President Lungu has been particularly engaged in the areas of HIV testing. In 2017, 
the President launched the universal test and treat strategy that resulted in a drastic increase in 
HIV testing and ART initiation in most provinces. In mid-April 2019, the Zambian First Lady, 
joined by the First Ladies from the neighboring countries, launched the Free to Shine initiative 
and Ending HIV campaign. These initiatives aim to improve case finding among pediatrics. 
While the increase in HIV testing has resulted in a significant increase in new cases being 
identified and linked to treatment, this has also resulted in inefficient testing strategies. In order 
to improve case identification and reduce unnecessary testing, the proposed policy of using 
validated screening tools will hopefully be a welcome addition to the MOH’s policies across the 
nation.  
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Recommendations: 
 Promote the use of screening tools for facility-based testing.  The literature 
review chapter earlier in this paper also discussed the use of screening 
tools as a best practice for healthcare workers at facilities.   
 Support healthcare worker training and sensitization (regarding caregivers, 
testing older children if they are higher risk or not thriving, ill, in certain 
inpatient departments, come in as an orphan, etc.).   
 When feasible, consider family-centered approaches, which address male 
involvement and help combat stigma.   
 Antenatal clinics should re-test women after their first visit and through 
the duration of breastfeeding to help identify incident infections since 
more than 50% of mother-to-child transmission occurs after birth.     
 
   III.    The Need for a Multi-Layered, Multi-modal Approach  
  Testing strategies should vary by age.  Index case testing is effective but is not a silver 
bullet solution.  HIV self-test kits could support better case-finding but will require wrap-around 
services.  Testing strategies should be prioritized based on country context. While it may make 
sense in lower prevalence settings to start with facility-based strategies, in higher prevalence 
settings, a combination of targeted facility and community-based strategies, including index case 
testing, is critical.  As some of the experts advised during the key informant interviews, it is 
imperative to let the data guide us; we may need to focus more on screening tools in facilities in 
urban areas and index case testing in other areas.  
Index testing is a highly effective strategy to reach children living with HIV, but it’s 
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important to note that no child, adolescent, or parent should be coerced in any way to receive 
HIV testing services.  While there are human rights concerns with mandating testing for children 
(or anyone), policies could evolve to adopt an opt-out stance vs. an opt-in one for children 6 
weeks to 14 years for the biological children of newly diagnosed HIV positive adults. There is 
enough data documenting the efficacy of index case testing to make the leap to an opt-out stance 
for biological children of newly diagnosed HIV positive adults and siblings.  
Given the change in policy in Zambia on index testing as a strategy to identify children 
living with HIV, the year 2019 was a pivotal year in Zambia.  Zambia wasn’t the only country 
experiencing this evolution in policies, necessitated by the thousands of children who pass away 
in so many countries each year due to HIV.  PEPFAR claims to have tested 825,000 children in 
2019.  The proportion of positive pediatric results that came from index testing in one country 
(Tanzania) was 50% in that country, and was even higher in the Democratic Republic of Congo 
(54%) and Ethiopia (68%), though fewer tests were done in those countries (about 22,000 and 
30,000 respectively). (Gus Cairns, 2020)  While index case testing is an important component of 
a multi-layered and multimodal approach, this study highlights that other approaches and tactics 
are also necessary.  
Key populations in Zambia include female sex workers, persons who inject drugs, and 
men who have sex with men.  Due to the stigma around key populations, targeting the biological 
children of key populations who may be HIV positive must be handled carefully and may require 
more targeted index testing interventions.  Programs which cater to orphans and vulnerable 
children should also be engaged as index testing can miss children who live with caregivers and 
guardians who are not their biological parents, or if their parents live somewhere else, or have 
passed away. 
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There is no doubt that PEPFAR’s programmatic policy pushed more effective HIV 
testing in Zambia.  Some subject matter experts in this study rationalized that the tremendous 
progress made in preventing mother to child transmission beginning a decade ago was due to 
policy shifts that made HIV testing an opt-out model versus an opt-in model.  PEPFAR policies 
for index case testing as a key strategy for pediatric HIV case-finding have come a long way and 
paved the way for country governments and partners to follow PEPFAR’s lead.  It is unlikely 
that PEPFAR policies will be able to make as strong of an impact on adding opt-out HIV testing 
to school enrollment processes, like auditory and visual examinations, simply because 
PEPFAR’s funds are not the primary source of funds for schools and early education programs.  
As a result, policy advocacy will need to be done differently, in order to influence policy change 
for opt-out testing as part of school enrollment processes.     
Adolescent case-finding for older children with sexual HIV exposure will require more 
nuanced policies given legal and policy barriers which may constrict HIV testing without 
parent/legal guardian consent.  Policies which promote child-centered, adolescent-friendly, and 
key population friendly approaches are important to assist with increased index case testing 
demand. Policies which support clinics to open either before school or work or after school and 
work, with weekend hours, can help.  Providing HIV testing services to adolescents necessitates 
non-judgmental approaches and strict adherence to confidentiality. Zambia could consider 
lowering the age of consent from 16 years old to 12 years old, like other countries on the 
continent have done.        
Self-test kits offer another option for children to be HIV tested.  Studies have shown that 
rapid HIV saliva-based antibody tests have high sensitivity and specificity in children 2 years of 
age and older. (Dziva Chikwari et al., 2019)  Parents or guardians can obtain self-test kits either 
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from facilities or (to a much lesser degree) in the private market, to test their children at home. 
As home test kits are still relatively new in Africa, there isn’t a lot of validated research, let alone 
research which substantiates use of test kids in the pediatric population.  Given the growing 
demand, however, and early indicators that users of self-test kits link to care and treatment at 
acceptable rates, this policy option is worth considering. It’s also especially appealing because a 
parent can obtain a kit when he/she is at a facility for another reason, vs. solely to bring the child 
in for HIV testing.  While it will take another year or more to see the impact of programmatic 
policies on self-test kits, Zambia and other countries can take bold action now to update their 
national policies and guidelines to reflect this evolving area.       
 Recommendations: 
 Program funders should support the development of sub-national-level 
pediatric HIV case-finding strategies, recognizing that one size does not fit 
all.   
 Index testing should continue to be done for all biological children of 
newly diagnosed mothers. Siblings should also be tested.  
 Support the GRZ to revise the national policy on age of HIV testing 
consent (from 16 to 12).  
 Support the GRZ to consider policies for opt-out HIV testing as part of 
school enrollment services.   
 Support implementation research now on HIV self-test kits for pediatric 
use. 
 Begin to revise national policies and protocols to incorporate the use of 
HIV self-test kits for pediatric use so that they will be in place as demand 
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increases. 
 Socialize HIV self-test kits with adolescents to counter the “gimmicky” 
reaction that one expert noted.   
 
IV. Country Ownership 
   Study participants commented on the value of country ownership across all aspects of 
HIV programming in Zambia.  PEPFAR programmatic policy moved away from a  
“test all” approach in 2019 and moved toward index case testing. This policy shift was seen as an 
abrupt shift.  While it was a shift undoubtedly based on the data and a need to target financial 
resources, it caught the Zambian Government by surprise as they were fully implementing the 
previous year’s focus of “test all.”  Other study participants commented on the longer-term goal 
of helping to build and sustain resilient health systems in Zambia that can tackle the needs of the 
future, too.     
  Recommendations:           
 Before key programmatic policies change, they should be discussed 
with the host country government. This allows in-country government 
partners to more gracefully and thoughtfully pivot, helps to build the 
bilateral relationship, and is part of a more inclusive approach. 
 Funders of HIV programs in Zambia should allocate some of their 
resources for assisting Zambia to build stronger and more resilient 
health systems that can respond to future needs as well as current 
challenges.      
 







CHAPTER 6: PLAN FOR CHANGE 
 
 
   As a Senior Policy Advisor with the CDC’s Center for Global Health, I am well- 
positioned to advocate for policies that could positively impact pediatric HIV case-finding.  
Also, having lived and worked in Zambia for over ten years, I have a great deal of “street 
credibility” and contacts that I can use to help affect change in this important area.  My plan for 
change centers around policy advocacy, working closely with PEPFAR policymakers, to 
ensure that pediatric HIV case-finding strategies are as strategic as possible.  In addition to 
policy advocacy, I will share the findings of this research with leaders in Zambia who are 
positioned to improve upon current HIV programming.   
The key policies I will advocate for are: 
  
(1) Adoption of a national HIV screening tool for facility use; 
(2) Reducing the age of HIV testing consent from 16 years old to 12 years old; 
and 
(3) The establishment of national policies that support the inclusion of HIV self-
test kits into the spectrum of options for HIV testing for pediatric clients. 
 
   In an effort to combat stigma and gender inequality, I would also like to publicize this 
study’s findings that faith-based leaders can be instruments of change in Zambia to assist in this 
important area.  
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To maximize utilization of my research and dissertation conclusions, I will follow 
Kotter’s Eight Step Model for Leading Change, which is depicted in Figure 9.   
 
Figure 9:  Kotter’s Eight Step Model for Leading Change 
 
From “Leading Change: Why Transformation Efforts Fail.” John P. Kotter, Harvard Business 
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Step 1: Create a Sense of Urgency 
After this analysis and recommendations have been finalized, I will prepare a 
presentation for use in discussions within CDC.  I will arrange for meetings with CDC’s Division 
of Global HIV/AIDS and Tuberculosis (DGHT), the Center for Global Health’s Office of the 
Director, and the CDC Zambia office to present this study and recommendations.  CDC 
colleagues in Zambia share my sense of urgency to address pediatric HIV case-finding.  
Colleagues at headquarters may not be aware that there are solutions that we can advocate for as 
the largest funder of HIV/AIDS programs in Zambia. This issue should be presented as a “last 
mile” issue, meaning that we cannot declare victory in our fight against HIV/AIDS until all at-
risk children are tested and linked to life-saving treatment.  The time to address this issue is now 
as Zambia inches closer towards epidemic control. 
 
Step 2: Build a Guiding Coalition 
With the support of CDC colleagues in DGHT and in the CDC Zambia office, I will 
identify a list of key stakeholders who are well-placed to be champions for optimized pediatric 
case-finding.  Some of those champions participated in the key informant interviews and are 
already on board.  Zambia is a country that respects hierarchy and institutions, so it will be 
important to work with the relevant Zambian HIV/AIDS Technical Working Groups (TWGs). 
As part of my plan for change, I will contact the Ministry of Health through the Government of 
Zambia’s technical working group (TWG) construct, through in-country CDC colleagues, to 
share this analysis and to offer a presentation of my study findings.  The technical working 
groups in Zambia, led by the Ministry of Health, are teams of technical experts led by Ministry 
officials. CDC and other partners actively participate in these working groups to ensure 
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coordinated planning and best use of evidence-based practices.   
    Representatives from the TWGs will be included in the guiding coalition.   The guiding 
coalition will assist with reaching more game-changers in Zambia who can influence policy and 
affect change.  It may be advantageous to have sub-groups, some that would focus on policies at 
the facility level, others that would focus on national policies, and still others that could help 
work with the faith community on stigma and gender equity issues.     
   
Step 3: Form a Strategic Vision and Initiatives 
 As a unified group committed to better pediatric HIV case-finding, we will define our 
strategic vision together, as well as our shared goals and timelines for anticipated action.  
Together we will articulate how the future will be different from the past and how we can work 
together to make that future a reality through our collective action.    
 
Step 4: Enlist a Volunteer Army 
  This step is focused on getting massive numbers of people to rally around a shared goal 
or common opportunity. The “volunteer army” that we will utilize will be a variety of key 
stakeholders (see Table 5) who will be bought-in to optimize pediatric HIV case-finding and will 
be relentless as they move together, in the same direction, to make children dying from 
HIV/AIDS a thing of the past.  Representatives from civil society, safe motherhood action 
groups, and other community-based modalities should be mobilized so that families across 
Zambia can take the necessary steps to have their children tested, even when they themselves 
may be grappling with the realization that they are HIV positive.   
   There are five primary stakeholders for policy advocacy: parents, the community, 
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healthcare workers, the Government of the Republic of Zambia, and donors.  Parents are critical 
stakeholders as they are both responsible for ensuring that their children get the medical care and 
testing that they need, yet they are also almost always the source of HIV infection in their 
children.  The most powerful stakeholder is the Government of Zambia.  Though the 
Government does not have the funding to fund the whole national HIV response, it is ultimately 
the leader and in charge.  It has been said that you cannot own what you do not pay for. It is 
important for donors to work with the Government of Zambia to ensure that capacity is built for 
sustainability purposes. Healthcare workers are paid for by the Government of Zambia, with the 
exception of those who work at the handful of private hospitals in the country.  While healthcare 
workers are a critical component of the health delivery system, they depend heavily on the 
government for optimal job placement (they can be assigned to a remote part of the country) as 
well as an income, so while healthcare workers will be an important part of the solution, they 
likely will not be involved in policy advocacy. 
  The community in Zambia is something that should not be overlooked.  “Community” is 
used in this paper instead of civil society as civil society is associated either with democratic 
processes or at-risk populations in Zambia (men who have sex with men or female sex workers).  
In discussions with communities in Zambia over the course of a decade, I came to understand 
that “community” vs. “civil society” was a more acceptable term when discussing matters of the 
nuclear family.  If communities banded together, they could be stronger, but are still fragmented.  
The stakeholder analysis grid (see Table 5) provides additional information on 
stakeholders, their level of influence, the resources they bring to the table, an assessment of how 
likely they are to get involved in the process, and ideas for how stakeholders can be influenced to 
support the policy proposed.     
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to the Issue  
Likelihood of 
Getting Involved in 
Issue  
Ways to Influence 
Stakeholder Engagement 
Parents First-hand experience  Somewhat likely Educate, share success 
stories of undiagnosed 
children being tested and 
put on treatment as a result 
of better pediatric HIV 
case-finding.   
Community 
members 
Speak as a group/ 
leverage power of    
many voices, help 
combat stigma 
Somewhat likely Demonstrate impact; show 
that cost savings could be 
directed to other necessary 




expertise, ability to 
socialize index case 
testing and pediatric 
HIV case finding 
strategies more 
broadly 
Not likely – as they 
are government 
employees, they will 
be reluctant to 
challenge their 
employer. They will 
follow the GRZ’s 
policies once they are 
in place. 
Share case studies and 
stories of children who 
were identified through 
non-facility options, 
including index case 
testing.   
Government 
of Zambia 
In the driver’s seat – 




human and financial 
resources.  
Somewhat likely – 
especially as impact 
and cost-savings are 
documented. Also 
likely if donors 
pressure.  
Donors can offer incentive 
funding. Normative bodies 
like WHO and UNAIDS 
can call on countries who 
still “test all” to target 




majority of HIV 




to help make it 
happen. Clout and 
experience (helping 
other countries). 
Policy advocacy and 
programmatic policy 
makers. 
Very likely – donors 
will push that the 
Zambian government 
move towards more 
efficient HIV testing 
for pediatric HIV 
case-finding.   
Donors may recognize that 
they need to work in closer 
partnership with the 
Zambian government to 
make sustainable progress 
in pediatric HIV case-
finding.  
Donors can use 
programmatic policy to 
influence national policy. 
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Step 5: Enable Action by Removing Barriers 
 Removing barriers in this case would entail removing policy obstacles. Part of my plan 
for change is to make recommendations that could be built into the PEPFAR Country 
Operational Plan (COP) guidance, as well as the Pediatric HIV Technical Considerations, a 
technical guidance document which PEPFAR publishes every year.  Sustainable progress will 
entail removing barriers at the country level, though. While PEPFAR’s COP guidance will help, 
it will be important to work across silos to generate real impact. For example, work will need to 
be done with other Ministries, not just the Ministry of Health, for action items such as 
considering an opt-out HIV testing component of new school enrollees. This is something that 
even if the Ministry of Health wanted it to happen, it will take coordination and collaboration 
across leaders in the Government and across different ministries.        
 
Step 6: Generate Short-Term Wins 
 It will be important to highlight what is working, what is not, and recommend shifts and 
adjustments that will have impact along the way. The coalition will define short-term wins. It’s 
conceivable that one such win could be the adoption of a validated screening tool, which could 
be used at facilities across the country. There are good screening tools in use but none that are 
validated and promoted as the national tool.  Another short-term win could be that the national 
HIV testing technical working group agrees to put HIV self-test kits on their agenda for national 
policy consideration. Lastly, a short-term win could be calling together faith leaders in Lusaka, 
Livingstone, and in the Copperbelt to urge them to help fight stigma against people living with 
HIV/AIDS and to ask for their support to address gender inequality.  Lessons learned from these 
early discussions can be amplified in future meetings to get more faith leaders on board. With 
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each win, it will be important to recognize the win and communicate it to help energize 
volunteers to continue to work towards this great cause.   
 
Step 7: Sustain Acceleration 
Once early successes have been achieved, there should be momentum that the coalition 
and army of volunteers can continue to build upon to continue to impact systems, structures, and 
policies for better pediatric HIV case-finding.  Part of sustaining acceleration will depend on 
continued high levels of funding for better pediatric HIV case-finding.  There is no indication at 
this point that PEPFAR will reduce funding for programs in Zambia, but as the country veers 
towards epidemic control, it will be important to stay laser focused on pediatric HIV case-
finding.  When HIV testing is more targeted through the use of screening tools, by using index 
case testing, HIV self-test kits, etc., precious resources that were being used for less effective 
testing practices can be re-focused on other important needs, thus helping to create the resilient 
health systems the experts in the study spoke about.      
 
Step 8: Institute Change  
Lastly, instituting the change will be an important part of this plan. For the policies and 
system changes that are proposed in this plan to really work, this needs to be more than just 
policy change.  It’s more of a commitment to continuously review the data to update policies and 
practices to ensure that our actions are getting us the results we want – in this case, that we are 
testing undiagnosed HIV positive children. A commitment to learning from implementation 
science will be critical so that strategies are tailored to the new and evolving issue that prevents 
all at-risk children from being tested or HIV and put on treatment.        
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Conclusion 
With so much progress in HIV/AIDS prevention, care, and treatment in Zambia, and so 
many other countries, it’s time to focus on areas where more progress can and should be made.  
Pediatric HIV case-finding is one such area that needs attention before we can declare that we 
have won the war on HIV/AIDS.  The opportunity is just before us. The solutions are not easy, 
but with political will and partnerships, we can get closer to the end game.   
The literature review I conducted on pediatric HIV testing highlighted barriers and 
challenges in neighboring countries and across the Africa continent, including where and how 
children access HIV testing services, how HIV testing is offered, the role of the care-giver, and 
other structural issues. The policy analysis demonstrated, among other things, the strong impact 
that funders can have in Zambia (and other countries) when they fund more of the national 
HIV/AIDS response than the partner country itself. The secondary data analysis demonstrated 
that the HIV/AIDS program in Zambia experienced major shifts in policy as well as program 
coverage and performance, at the stroke of a pen (or press of keys on a keyboard).  The 
qualitative data I collected as part of the key informant interviews both validated the policy 
analysis and secondary data review, but also shed light on deeper root causes of challenges in 
identifying and testing all at risk for HIV infection.  
Stigma and discrimination towards people living with HIV remains a serious barrier to 
pediatric HIV case-finding. It can pervade a couple’s relationship, a family, a community, a 
health center, a nation, and yet it is something that is not as routinely and programmatically 
measured the way that viral load or rates of linkage to care are measured. Sustainability indexes 
have attempted to measure stigma and discrimination in the past, but seem to inconsistently be a 
focus from one year to the next. 
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 The issues of caregiver involvement (who brings the child in for services), and male 
involvement in general, highlight gender inequality, in part, and the role that women may or may 
not have in their relationship, family, community.  
 The need for a country to own its response is critical, yet if countries are unable to fund 
their own HIV/AIDS responses to the extent that programs like PEPFAR can and do, how can 
programmatic shifts be made to account for this need? Is there political will to sacrifice some 
dollars now that we may not be able to show a dollar for dollar return on investment in order to 
transfer some of the ownership of a public health response to a host country government?  Would 
American taxpayers continue to support funding an HIV/AIDS response globally if more funds 
started going towards building up partner country governments and their ability to manage their 
own public health crises vs. direct service delivery?  
The COVID-19 pandemic has laid bare the issues that Americans face with respect to 
health inequities and disparities.  For the first time in decades (a century?), many Americans who 
may have taken public health infrastructure for granted are now realizing that it is indeed our 
own U.S. infrastructure that requires deeper investment, leadership, human resources, 
technological advances, etc.  Responding to these challenges will take time and sustained focus.  
It is more difficult to address social constructs and challenges such as stigma and discrimination, 
gender equity, ownership of a national health response, but these challenges are not Zambia’s 
alone. Many other countries are faced with these challenges, and the United States is also 
grappling with deep-rooted issues that must be addressed in order to recognize social 
determinants of health, address them, and achieve greater health equity. 
As for Zambia’s pediatric HIV case-finding challenge, there are concrete actions that can 
be done now that both address the immediate need of identifying and testing at-risk children and 
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also help make headway in other social aspects such as stigma, safe disclosure of HIV status, 
maternal approval for HIV testing, etc.  
Some interventions that I am proposing would not cost additional money but could entail 
shifts in current resources.  Zambia could implement each of the recommendations discussed in 
this paper. To do so will entail a steady commitment by funders to support longer-term social 
goals as well as immediate programmatic goals; support from other multilateral and bilateral 
partners; and popular demand generated by local civil society and advocates.  Zambia has a 
chance to lead the world in ending AIDS in children.  Moreover, with the support from partners, 
it can achieve this incredible milestone and also step boldly into greater and more equitable 
































To immediately improve peds HIV 
case-finding: (1) Need to 
operationalize PITC in all HC settings. 
(2) Targeted family testing to ID high- 
risk children. (3) Active tracing and 
enrollment of all HIV+ children. (4) 
Advocate for MOHs to update policies 
including age of consent & task shifting. 
(5) Implement universal HIV screening 
at immunization clinics and home-
based & community testing programs 
addressing children and adults. 







and children  
Ahmed 
et al 
2015 Malawi 0-15 
years 
A multipronged approach utilizing 
CHWs to conduct HIV testing, link 
HIV+ children into care can 
dramatically improve identification 
and enrolment into care of HIV- 
exposed infants and children. 














2017 Malawi 1-15 
years 
Index case finding, coupled with 
home-based testing and tracked 
follow-up is acceptable, feasible, and 
facilitates identification and timely 
linkage to care of HIV-infected 
children. 

















Substantial bottlenecks in pediatric 
HIV diagnosis and access to ART care 
results in substantial morbidity and 
mortality. A clear case finding strategy 
is essential to ensure multiple entry 
points, especially at primary 
healthcare level. 















2018 Uganda 0-1 year Increasing facility-based deliveries and 
addressing underlying health system 
challenges related to staffing and 
availability of commodities will further 
eliminate HIV infection in infants. 











Timely identification and treatment of 
children remains a 
challenge. Evidence regarding most 
effective case-finding and linkage 
strategies are urgently needed. 
       
7Where have all 
the children 















Expanding routine early infant 
diagnosis screening beyond traditional 
PMTCT setting to nutrition and 
inpatient entry points will increase the 
ID of HIV-infected infants. Not worth it 
to do maternal re-testing or utilizing 
immunization clinics and community 













Uptake of HIV 
Testing and Linkage 
to Care Among 
Adolescents in 
Western Kenya. 







finding intervention package 
(HCW capacity building, 
program perf monitoring 
tools, adolescent-focused 
HIV risk screening tool, and 
adolescent friendly hours) 
led to increase of HIV+ 
positive adolescents being 
linked to care Efforts should 
focus on OPD settings. 
       
9 Barriers to Provider- 
Initiated Testing and 
Counselling for 
Children in a High 
HIV Prevalence 




2014 Zimbabwe 6-16 
years 
old 
HIV prevalence among 
children at primary care 
clinic was high. For PITC to 
be successful, clear policies 
for consent and 
guardianship need to be 
developed and structural 
issues addressed. Increased 
awareness of the risk of HIV 
infection in asymptomatic 
older children is needed. 
       
10 Scaling up paediatric 








2013 Uganda 0-15 years Study shows the critical need 
to realign care toward 
integrated service packages 
that incentivize care-seeking 
as a family, and in child-
friendly environments. 
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Five strategies include: (1) 
implementing targeted mix 
of HIV case finding 
approaches; (2) addressing 
unique needs of 
adolescents; (3) collecting 
and using data for program 
improvement; (4) fostering 
supportive political and 
community environment; 
(5) investing in HSS 
activities. 
       
12 Feasibility and utility 
of active case 
finding of HIV- 
infected children 










2018 Cameroon 3439 
children  
0 - 19 
While most children in this 
study setting entered a 
facility via: pediatric 
outpatient (71.3%); pediatric 
inpatient, including nutrition 
(13.69%); and 
immunization/family 
planning clinic (6.7%), the 
highest rate of HIV infection 
among children was found in 
the adult ART clinic (due to 
testing of 
siblings/descendants - 
22.2%); TB unit attendees 
(11.4%); and hospitalized 
patients (5.6%). 
       
13 Linkage, initiation 
and retention of 
children in the 
antiretroviral 











Significantly increasing ART in 
children requires early 
identification and, even 
when children are found to 
be HIV+, effective strategies 
are needed to link children 
to services and retain them. 
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14 Optimizing linkage 
to care and initiation 
and retention on 
treatment of 
adolescents with 




2017 Kenya 15-19 Implementation of a “red 
carpet program” (a novel 
adolescent program) was 
associated with significant 
improvement in 
identification and linkage to 
care for adolescents. 
       
15 Family Testing: An 
Index Case Finding 
Strategy to Close the 









Family testing is a pragmatic, 
high yield, and efficient 
approach to identify 
previously undiagnosed HIV- 
infected children and link 
them to care before they 
become symptomatic. 
       
16 Financial Incentives 
to Increase Uptake 




2018 Kenya 0-12 
years 
Financial incentives can be a 
cost-effective way to increase 
the numbers of children 
tested for HIV and 
subsequently linked to care.  
       





for faster diagnostic 
turnaround time in 
prevention of 
mother-to- child 




2018 Kenya 0-2 years Among HIV-exposed infants, 
hospital- based testing was 
more likely to detect an HIV-
infected infant than PMTCT 
testing. Because 
symptomatic infants 
diagnosed with HIV during 
hospitalization have very high 
mortality, every effort should 
be made to diagnose HIV 
infections before symptom 
onset. Routine pediatric HIV 
testing is necessary to 
improve pediatric HIV 
outcomes. 
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2015 Kenya 0-12 
years 
Referring HIV-infected 
parents in care to have their 
children tested revealed 
many untested children and 
significantly increased the 
rate of pediatric testing; 
prevalence of HIV was high.  
        
19 Active case finding: 







counseling of HIV 








6 weeks - 
19 years 
Targeting PITC in the Adult Tx 
ward of hospitals was more 
effective than "blanket" PITC 
of children in the OPD. The 
case detection of targeted 
PITC (tPIC) was two times 
higher 
in tPITC compared to bPITC. 




APPENDIX 2: KEY INFORMANT INTERVEW GUIDE 
 
Informed Consent Statement  
(read at beginning of the interview)  
 
IRB Study # 19-2904 
Hello, my name is Kristie Mikus.  I am a doctoral student from the University of North Carolina 
at Chapel Hill conducting research about pediatric HIV testing in Zambia.  Your participation in 
this survey is completely voluntary.  This means that you do not have to participate in this survey 
unless you want to. 
The purpose of this research study is to explore barriers and facilitators of pediatric HIV case-
finding for children ages 6 weeks – 14 years in Zambia.  Recognizing that much progress has 
been made in prevention of mother-to-child transmission as well as early infant diagnosis, I am 
interested, specifically, in learning about the programmatic and structural interventions you have 
observed that either hinder or facilitate the identification of undiagnosed children, and what you 
think can be done to further accelerate HIV testing of this particularly vulnerable population. My 
goal is to analyze your responses, along with others’ and develop an action-oriented plan for 
change in this important area. 
I have selected nine participants whom I will interview as part of my research.  You will be 
asked some questions during an interview which should take about 45 minutes.  You don't have 
to answer any question that you choose not to answer, and that is fine.  We will just skip that 
question and go on to the next one.  
All the information I receive from you during this interview, including your name and any other 
identifying information, will be strictly confidential and will be kept under lock and key.  I will 
not identify you or use any information that would make it possible for anyone to identify you in 
any presentation or written reports about this study.  If it is okay with you, I might want to use 
direct quotes from you, but these would only be quoted as coming from "a person" or a person of 
a certain label or title, like "one woman said." When I finish with all the phone surveys from 
everyone who has agreed to participate, I will group all the answers together in any report or 
presentation. There will be no way to identify individual participants. 
The only risk to you might be if your identity were ever revealed.  But I will not even record 
your name with your responses, so this cannot occur.  There are no other expected risks to you 
for helping me with this study. There are also no expected benefits for you, either.   
In a moment, I will ask you if you would be comfortable with me recording the interview, 
purely for accurate transcription purposes. If you agree that I may record our interview, after the 
interview, the digitally recorded file will be uploaded and saved on a password-protected 
computer and hard drive which will be either in the possession of me as the principal 
investigator or in a locked cabinet.  As principal investigator, I will transcribe the interview 
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files. Interviews will be transcribed verbatim and validated using the audio recording to ensure 
that all responses are accurately included in the analysis.  
All files will be destroyed at the end of the study. If you wish to stop participating in the study 
before study completion, I will destroy any files relating to your participation.  
You may contact me any time with questions about the research study.  All research on human 
volunteers is reviewed by a committee that works to protect your rights and welfare.  If you have 
questions or concerns about your rights as a research subject you may contact, anonymously if 




Before we begin, do you have any questions about the research study or the interview?   
 




Key Informant Interview Guide 
IRB Study #19-2904 
 
 Questions/Probes Responses 
1 How long have you been working in HIV/AIDS?  
   
2 How would you summarize the current state of HIV testing of 
children in Zambia? 
 
Probe: If optimistic, why? 
 
           If pessimistic, why?  
 
 
   
3 As you know, about half of undiagnosed children will pass 
away before their second birthday. What do you think could be 
done differently in Zambia to increase testing (and therefore 
treatment) of undiagnosed HIV positive children?  
 
 
   
4 What are the major barriers to identifying undiagnosed children 
ages 6 weeks – 14 years?  
 
Probe:  
 Structural (policies, age of HIV testing consent, 
centralized approaches) 
 Cultural (who brings the child in for testing, 
confidentiality, disclosure) 
 Physical barriers (e.g., limited clinic hours for working 
parents, non-child-friendly spaces) 
 Transport issues 
 Access to healthcare 
 Stigma / fear 
  
 
   
5 Which policies pertaining to pediatric HIV testing in Zambia 




 What more do you think could be done in terms of 
policies and guidelines? 
 
 
   
6 How important/effective is index case testing as a strategy for  
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identifying children living with HIV who have not been tested? 
 
   
7 How important do you think it is for the healthcare system in 




   
8 Do you think there are other ways the healthcare system could 
adapt to meet the unique needs of parents with young children 
in need of HIV testing? 
 




   
9 Studies reveal that most children who later test positive for 
HIV at a facility had at least one other healthcare facility visit, 
but they were not offered an HIV test.  Why do you think 
children are not always tested at facilities?  
 
Probe: 
 How much could screening tools help? 
 
 What about index testing? 
 
 




   
10 
I’m going to pivot now and ask you some questions about 
recent changes in policy. PEPFAR’s COP Guidance in 2019 
represented a shift in programmatic policy and a noticeable 
departure from an emphasis on facility-based testing to find 
and test undiagnosed children.  PEPFAR’s guidance states 
that “routine, universal testing of children in outpatient 
departments (OPD) is not strategic in most settings, as 
evidenced by declining positivity rates.” (U.S. Department 
of State, 2019)   
Countries receiving PEPFAR funds were urged to use index 
case testing as the primary strategy for reaching 
undiagnosed children starting in 2019.  This policy 




PEPFAR COP Guidance, although each year the policy was 
more detailed and specific than the year before. 
Did you perceive this to be a pivotal policy shift in 2019? 
 
   
11 Can you explain how this policy translated into how programs 
were/are implemented in Zambia?  
 
 
   
12 With respect to index case testing in Zambia, what is working 
well? What is not working well?  
 
Probe:  
 Barriers or challenges? 
 Success stories to share? 
 
 
   
13 What improvements to policy could be made to better reach 
undiagnosed children in Zambia?  
 
 
   
14 (If not covered before) In your experience, what is the best 
strategy for testing undiagnosed 10-14 year old children? 
 
 
   
15 (If not covered before) In your experience, what is the best way 
to target children of key populations?  
 
 
   
16 (If not covered before now) Thoughts on the role of HIV self-
test kits for pediatric HIV clients? 
 
 
   
17 If PEPFAR funding was reduced, is index case testing 
something you think the GRZ would prioritize (invest in) as a 
primary pediatric case-finding strategy? 
 
 
   
18 How could other countries learn from Zambia on this topic? 
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